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Coinplete -List of Materials for this 'Unit

(Numbers based on class size of 30 and
assume's the children play-games in Pair's.)

n

total numbqr
required

---lessons
to

in
which item

is used.

**-Student Manuals

*pair Of dice, zone marked 0,1 , 2, 3,4,5 'and one
marked

Game I ; 9.

15 *** sets of Minnebars (optiogal) Game 2; 5,9
45 sheets-of pager- Game 2; 8,12

.
15 *I to 2" balfs. Game 2

15 *spinners Game 3; 9

15 * dials, numbered from 0-9 Game 3; 9

600 ** I-inch square's

3-4 containers ; e. g. shoe boxes

15 . boxes or jars to shake squares (optional)

I flannel board

30 shapes fOi flannel'board or chalk board,
20 large; 10 small

30

- .

90

30

I

3.0

2,7,10,11,12
2;7

* ** student slide rules 3,5,6;91'11,12

demoristration,riumber line (optional) 3,

counters' (optional). 5,9-
* *sheets of incl.' grid on agboard :6,7,8,10,11,.12,13

envelopes (9" x 121 6

*abacus 6 ,1.1 J24.1

sheets of 12" x 20" .construction paper or 7

newsprint

roll of masking tape 7,8,10,11 f2, 1 3,
16,18

15 **decks of word problem cards 9
.
n,umerals for flannel board (optional)

vi

10,11,12



14 *thermometers ..- 15 ,.I6,.
1.- transparency of thermometer (see j. 117) '15

I overhead projector . 15

15
r e

large, demdnstration hermOmeter.(optional)
(see p. 77) .

30 ied-crayon a
...-.. , . 15,16,17,19----, . ,'*' .%'

1 *anemometer -(see pp. .88-90) IT
---....

1

t watch or. clock with second hand 174. ,
I transpatency'of wand=sPeed graph (see p. 119) 17

whistle (optional) ,:,
17

2 *plakipshoe boxes, 18'

200- .* strips 'of blue cobalt chlorid.e blottig paper,' 18
c\.

.
1/4" x 2", and several longer 'strips \

I container of water and sponge i:. .

7-19 *souffle cups containing: mineral oil, white corn
syrup, vegetable pil, milk, pop,, water, or other
liquids' .

. 4
1 felt-tip pen -18

1

18

* box of tdothpigks 18

3 I 2"oz.pla-gti-6 or glass containers .18
,

-petri dishes, .jar covers, or pieces of very heavy 1.8

4,

eardbaard

J. * medicine dropper 18

30 **letters to Patents 8
.1 hygrometer - (see pp. 108-110) I9

transparency of humidity graph (see p. 12 I) 19

*kit items as well*as

**printed materials available from Minnemath Center,
720 Washington Avenue , Nlpls , Minnesota 55455

***available from The Judy Company.,
3:0 North Second Street, Minneapolis , Minnesota 5549
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INTRODUCTION

1

kr7.past.plINNEMAST units, thechildren have used a varietyb.,

of te',Chniques to sehie addition and subtraction proSlems. ",
These ihcluded using, counters, numerals., number lines, the
abacus and other, deviCes. In Unit 20, we develop the stan
dard algorithms (rules) foi- adding and subt&Cting

4numbers, for example:
?, -r

. .
.

16,

27
43.

aft

'o

/

First the childre 4a place-value chart on which they,
manipulate counters to give concrete representationsdf the
additipn and subtracticninethodS. The counters are made
so that a I 0-pie'Oeis ten times as large as a I-piece and a
1.00-piece-is ten times as large as a 10-piece. The,children

Arade.ten I-pieced for a 10-piece or a I 07piece for ten IT
pieces. After they haVe had sufficient practice in regrouping
the counters; they learn to work with numerals instead of -
counters. -They leain, to record the process-on paper in con-
densed form, rather than td use a place -value chart and =Int-
ers or nuMerals. they. arriVe at the standard algorithm. .

4. ,
This uhrt-is'dwicted irito three i.sections. Section I s a-r2up

4ames'that prow 1e practice int5ddittonand subtraction.
The games- can be made more challengiepg as tlie-cliildreh'.s
skill increase's., This flexibility, mean's that the games can
be used throughout the year 'Without- becoming.repetitious

Section 2 is devoted to teaching the standard algorithms for.
addition..and subtraction. If begins' with many activities' de-
signed to develop skill in using basic facts and then moves
on to work with place value, since these two elements are
basic- to working with and underttanding the algorithms.

se
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In Section 3 the children learn to se different instruments
o to measure and study some of,the omponents of weather.

In the course of working wiLth Weather measurerfients,it is-
necessary for the children to do a' great deal of computation,
using the skills they ahqUire in Section'2. No attempt is
made to teach about the weather. The children are only
.taught to use the measuring instruments.

NOTES ON TEACHI11 NIT /

It is intended that Sections 2 nd 3 be taught concurrently.
The games in SeCtion I should be presented early' in the unit
and should be returned to frequently as free time activities
during and fter the work in Sections 2 and,3. This unit
should take pproximately four weeks to complete.

1

4
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SECTION I GAMES

Most children enjoy playing games. They carr learn.caaPx
rules and deVelop strategies for winning without much. diffi-
culty.` Games and informal activities can pi:wide insight in-
to and experiences with many mathematical Concepts. Since
the children enjoy the games, they will be more likely.to
develop good attitudes towards mathematics as well as to qet
substantial practice in computation.

Begin teaching this unit by in oducing the simplest version
of a game. You might introduc it during the mathematics
period butjhe children should b encouraged to play the
games whenever they have extra time when they finish some,

"workW ahead of the rest of the class, when they cannot go
out, for recess, or when they time before school or-at
noontime. As, the individual child's skil increases- , guide
himtp more challenging versions of the games.

.0,
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Game I: TUG-O-WAR

Version I of this game gives practice with addition and sub:
traction through back-and-forth moves on a number line ac-
cording to the throw of diae.

Version II of the game involvesaddition and subtraction of a
positive number and a negative number. This requires no
preliminary review. The game can even serve as an inde-
pende.nt teaching device. If a:child rolls +2 and ,4,-,. he
can simply move 2 steps in-the .positive-direction and then
4 steps in the; negative direction. After he has done this a
number Of times he should begin to use computation spon-
taneously as a short -cut..

M'ATERIALS

-- for each group of two --

two dice,.one marked 0,1,2,3,4,5 (positive die).and one
marked 0,- I ,-2, -3, -4;-5 (negative die)

marker

game board (in Student. Manual)

PROCEDURt

4-Version I ,

1 . This game is played with, a partner. The game board is at
the beginning of the Student Manual; have the students'
tear it out carefully. Any small object such as a pencil or
a -narrow strip of colored papercan be used as a marker.

.`.Each team gets a pair%f the negative-Resitive dice. first
both players roll the`-positive die. The one who rolls the

---higher number will play with the.positive die; the- oiher
will play with the negative die...,

-.-

2. At the beginning of the game, the marker Lhould:be placed
at 10 on the number line, the starting point.. The player'
with the positive die rolls The number he rolls tells
how many jumps,he,is to move the marker in the positive
direction. Next the player with the rt,pgative die rolls.

3
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He -moves the same marker that many jEirrps back in.the
pegative direction. -As the childien play, they should say.
aloud the addition or subtraction sentences that describe
their moves. (FOr example, 10 plus 5 is 15;"1-5 minus 5,
is 10; 10 plus 1 is 11; 11 minus 5 is 6, etc.)

3. The players alternately roll the dice and' move the marker
back and forth.. The goal of the player who has the posi-
tive die is to get the marker-up to 20. The goal, of the
Player with the negative die is to get the marker down_to,
O.

4. The children may vary'the rules of this game by setting a
time limit or by limiting the total..nuber of throws to 20..
Whoever is dloser to his goal at that time is trip winner.

Version II

1. The players determine their goals by rolling the positive
die.' The one who throws the higher number has 2O'gs his
goal and goes first;. the player with the lower number works
toward 0.

radh.t51.Syerrolts both dice; He Moves , according to the
thrOW, the given number of moves in each direction. His
total move may place, the 'marker farther from his own goal.

3. The winner is the player who reaches his own goal first.
If a player reaches his opponent's goal, the oppOnerit_wins,_..t

4. A `time liin4,,Or a set number of moves may be used to end
the game, in which casethe player nearer his goal is the
winner.

Cr.
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'Gadie MINNEBOWLiNG , . .

This .game is played by 2, 3 or 4 players who take turns rolling
a ball and knocking over. Minnebari. ..Each player adds to-
gether -- .the number of Minneber-units he. knocked over. The
first player ::,-0 reach "50 is the ,winner. Scoring may be done

.
any*of a number. of wayS. .

MATERIALS

-- for- each group --

217 Minnebars

ik '0 blank sheet of paper
inch ball

`PROCEDURE

f, ,
- e

The players -lay a- bthnk piece of" pdper on the floor, .nd ar-3
range on it any number of Minnebars standing on end. Then
they move `back a distance ofabout 3' feet. Utley may want
to mark this distance with a chalkline.) They take turns
roling__a .'small_balLin an attempt tO.j.cr,Io.ok down the iMIinnebars..
Each player removes the..bars he knocks over and records
hiS score. His 'score is the sum of the-number of units of
the Minnebars he knocks over. For, example, if he kriocks
over a 5-unit Minnebar, a 2-unit Minnebar and an 8 -unit
Minnebar, his score ,for that try is One round is over
when all the bars are knocked down. Then the playerk set up
the bars again and the game continues until orre'playei has

. reached -the goal Of 50.
.

' Scoring Methods
a

. Use another set of Minnebars and lay out five 10'-unit.
Minnebars end to end to represent 50. As each player
knocks over Minnebars, he lays, them end to end until:
his bars total 50 or more.- (He compares the length of
his string of Minnebars to theotiginal 5Q-unit string of
Minnebars.) ,

111111111M11111
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a

'Since this method Of scoring removes the need for adding
up the score, only the slowest'students should use it.

2. A number line frOm 1 to,50 fs drawn on-the chalkbdard: As
a player knocks_ down Minnebars, he records his score on
die number line, adding the value of each bar to his pre-,
vfous. sum. r a _ c1)i 1 should use a different color of chalk.

Player B
Player A
Player C

I 1 I-I-I I 1.1 t-t I

.3. Each player keeps score on a piece of paper, adding. each
new number to his previoui total.

The players may choose some number- Other than bas as their
goal..

s

.
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Game .SPINNER WINNER

.This garne is played by 2, 3 or. 4 players who take turns spin-
ning a spinner tb generate numbers. Variations in scoring

grA

'procedure gWe practice in addition and subtraction.

MATERIALS.

for each group

.spinner

I dial numbered' from 0 to 9

FREpARA3ION.

Before you intro-duce this game, mark the spinner dials, For
Veisions I thiough IV, the ,dial should be marked like this:

O

PROCEDURE

Version I,

W.;

The players choose some number to be the gOal for this game.
Then they take turns spinning,the spinner and each player
records the numbers he spins. As the players continue,
each orie--keeps a running total of his own, score. They might
keep score on number lines, or each new number might be
added to theprevious total in Column form.

1.4

.
, -- - .: s 1"

The winner is the player whoSe final sore comes-cloSest.td
the goal without exceeding it. If a player has a score which
is..very close to the goal (one or two points below it) he,,,,may

,K.

decide nit to spin. "However, if he does so,, he' forfeits his.
right to .spin agairPduring that game. When each player has-
either exceeded the goar number, ,reached the goal number,
or decided, not to spin, the game is over..;k.. .., .
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Version II

The players choose,a-goal number (for example, 40) and take.
turn's- spinning the spinner. They do not keep individual-scores;
rather-, each player adds his number to the sum of all previous,
numbers spun by the group. For example.,.,ifPlayerA spins 5,
and Player B spins 7, B records '12 as-the running total; I
-Player C spins 6,'he adds it to 12 for a running total of 1'8'.
The-of-of.the game is.fhe'last person to spin-before the
running total becomes- larger than the goal number. The
players keep score On a number-line or they could add.up the,
running total in verticallorm.

-Version III

. -Rather than starting at:0 for' Versions Z and.-II and -working
towards a goal-number, the players could start from some
number (for' example; 40) and work_ backwards toward 0.
Thi's way, the children will be able to practice-subtraction:

Version IV

The players choose-.a goal number and alternately- spin the
spinner and write down their numbers On aslip of paper.
After all the players have had five turns, each one adds tp-
gether,his. five 'numbers. The player whose total is nearest
to the goal number (either above or below it, if not dn it) is
the Winner. A, more advanced variation Would-have a larger
number TOr a'goal, wall- each Player getting "a larger -n6rriber.of turns'.

Version V

After the class hashad'Les.sori. Ii , .substitute a spinner
dial numbered from 10 to I9 for greaterchallenge- You
might want niake a dial with-random two digit numb.ers,-
for exampl , 22, 49', a,. etc.



.Sy,CTIO; 2 COMPUTATIONAL SKILLS.

To review basid addition and subtraction ladts.,
. To review and extend-pr us work with place value.

T.o introduce -the -algorithms for addition and subtraction:

To introduce regiouping-in addition and Subtraction.

..

4 A
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Lesson I :° REINFORCING BASIQ-.ADDITION AND SUBTRACTION -FACTS

This' lesson Provides review and reinforcerrient of 'the,
ba'sic addition and subtraction facts. It also reviews
the cornmutative and associative propeitieS of addition..
Theme students record their work in several 'ways. Theh a
game provide's substantial addition. and` subtraction prac-..

MATERIALS

1- -inch' squares; 20, per child

3 or 4 empty containers (e.g., Shoe boxes)

Worksheet I

PROCEDURE

Activity 1. .

,.. Write an incomplete addition Sentence such as 3-1: g-=-2'1=1
,,,

-

.

on the chalkboard. Ask 'a' come to the, 4.ri'd....
K. .write the same information in another form. He trial; write. .,

Fi .-3 + 2.'.Have,different Chfidren,trit6.think of other '.,_ ..

, .

ways tos.write this information (Manx will be other than ,- .\
.. the standard forms .,)'' Some possible forms- are: "..... .. ,.,.

3 +
;,2 +3'

2

t 4

3'

+2

Next to the variOus'addition sentences that were written on
th- chalkboard, write 'a subtraction.,sentence Such as
7 - = E- hay,e.children write the sentences in

, 21
-



different forms. -Some possible fornis

7

7=

= 7 - 3

+ 3

7

7 = 3 ÷

=7

Activity B
. ..

Give each child twerty I-inch squares. The. children should
turn their squares so that the white sides are 1.113.,-,'`write an .

addition or subtraction combination -ion the white side of each
square, turn the square over and write the answer on the
yellow side., Some examples are: .

white side yellow side

3+4

white side.. yellow side

I

Encourage the children to write both easy and difficult com-
binations on their squares. You might ask th'em to use all
the digits from 0 to 9 in forming their combinations.

y
If a student finishes all his squares before the rest orthe
class, he could.spend some time looking at the white/gide
and predicting what is on the yellow side.

When most of the children have finished, have them place
all their squares in a big box or in a few smaller boxes such
as shoe boxes Now they are ready to play the game "Flippo."

or-)
4 t...0
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Flippo

`41

This game can be played by 2 or 3 students. They begin-by
'reaching' into a box containing squares and take out
about 2o squares.' Player Amixes the squares by shaking,
them'in a plastic cup or in his hands. Then he-dumps them
onto ,a.desk top. Player B finds all the squares that are

,,white' side up and tries to give the-answerlor each of. them.
If he:gives thecorrect-2answer, he Places the square in. his.
win pile. If he gives the incoriett answer; he puts that
square with thoSe that fell yellow side ,up.

After he is finished With all the white squares: playerVputs
those he missed back in the shaker, together with the
squares that had fallen yellow side up. He shatters them on.
thedesk top and then Student A (6r C) has his chance to
give answers for the squaies that fall white side up.

. After all the squares- have been answered'crectly, each
.player counts the number bf squares in his in pile and

marks his score on a'number line -on Worksheet I.

Worksheet
Unit 20 Name

Keep score on these number lines

v.
ot

j

IQ

;12

In -4

O

. .

"

for' Fl ippo tame.

0 .

0

0

Now it is Pla.yer 's turn to pick-
up all the pieces and shake them.
Player A gets first try at answer-

- ing. When they finish this round,
they add their second-round
scores to,their first-round score
on Worksheet I.

Different rulei.dOr deciding the
winner may be'used:,

I. The one with the most points
after 6rounds,is7'the winner..

-2. 'The student whip reaches 50
first is the'- winner..

3. 'Begin scoring at 50 and
'backward to 0: '(The
ciren will have to subtract
tt4irscores instead of add-

..

ing ihem.) The first to reach
-0 wins.

J.*

2.0

I

13
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0.

This game should be played several times. 'For each game;.
the students should eicchange their squares for a new assort-
ment. In thisway, they -will eventually work with most. of-

.the squares-..

I :Activity d

'"

The same squares may also be Used in other ways. In their
-spa-re time, students may try thesegames:

I:A pair of line up several- Chains of 20 squares,
'white side up. One 'child begins suPplying.ariswers: -If
he gets through a ;hain with rib mistakes, he 'scores 20- .*
poirxts 'and --starts on the nexi.dhain.: Ifhe misses, he
gets no points, and the:othe child gets, to try for 20.. The.
child with the highest score-wins. (If this is too itustrat

.

ing for .Some children, haye there work with chains of 10
square's.)

A child con cts his o set of squares, in whidh he in-.
eludes those he -finds t difficult to answer. He lines-
thorn up, white side.up, and practices SWith-tlfem-rVhen
he feels ready, he challenges another child to -a contest
using,those squares-.

A

14

Z.

4?
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:,.'MATERIALS

Lesson 2: MATHEMATICAL PATTERNS

The childreri are given experience with several mathematical'
patterns: Many of the worksheets are dot pictures, for
which fhe children first solve equations to find the names of
the dots , and then connect the dots according to the appro-
priate pattern. This 'Work provides practice in addition and

- , subtraction and experience
.,.in recognizing patterns,.

- flannel board and abo 20 shapes (if flannel board is
not available; use chalkboard)

- Worksheets 2' through 7

Activity A

On a flannel board, °set up the following pattern of objects.

_AA
AAA
AAAA

.0,

4

HOW MANY OBJECTS SHOULDJ PUT TN' THE NEXT ROW
IN ORDER TO CONTINUE THIS SAME PATTERN? ---(5-;)

Ask the children to explain the pattern. Each Succeeding
row has 1 more object.)

Set up the following patterns of objects and ask similar
questions.

0, 00,0e 00000, .
(Each successive set has 2 more'objects.),

-nano, (moo, 0000,
(Each successive set has t less object.)

J
15



0000000, 00000;, 000,
(Each successive set has 2 less objects.)

You might give more difficult patterns if the class seems to
do These easily,. For example:

0, .000,, 00; 0000,.,000,
(The patternls: increase by 2, decrease by I , increase.
by 2, etc.)

Activity
o ,A

Place the following sequence's of numbers' on the chalkboard
'` one at a time. Ask the children to.complete each sequence

as ypu write, it on the board. Have theni eXplain the patterns.

1, 2, I

"I I , Z, 3-, ,

0, 2, 4,

10., 9, 8,

0, 3, 6,

6, 1'3; 10[7,

Numbers need not be used exclusiVely in.this activity.

A, AB, ABC, ,

X XXX, j000(X,

A, 1., B, 2,

Encourage the children to think Of,patterns of their own to
put on the board for other children to Complete.

2t)

1
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Iyorksheet.4
Unit 211 Name -

Complete the patterns.

0, 1, 2, 3;., 2, 0, I, 2, 2_,

AA, 11. CC. 0, .EE, 6"6--

!. 3. 5.

.)
1,0, 8,

7, 10, 2/,, /6

to,. 1 6,

1, 3, 2, 4, 3, 5', 4;<6,
4,

I', 2, 4, ,, 11,

. .
Make up your osn patters'.

1--

Activity C

On-Workslies 3, 4, 5, 6 and /
7, the students are to complete/
various matheMatical sen-

Have the childien turn to Work-
sheet 2 This is an, extension
of Actilties A and B: The pat-
ferns vary in difficulty,. At the
.bottorn_of the ivorls,heet, the
children can make up a pattern
of their Own.

q

F.

tences, Using the answers as
the names for the,dOts, the stu-

t\ . ,dents connect the dots, Work:7
. sheets 3, 4-and 5 startat 0
-,and,g6 on in counting order.
,Workgheet 6 Starts at :2-and
Counts by 2's4 Worksheet'7
starts et 1 and ;goes by I 's.
WOrk:sheet.3 -and 4 should be
.done during cleag time, Work-

.

sheets15, 6 and 7 di-e proviied' 4

for .extra practic and can be
done during .freeitim

1

o.
C.

/'

WOrkgh4t 3i
7

"111111 20 Name

-.
,Iirlte the answer for each-tfgobleni.
Eachansler Is a name for a dot. . r
Begin at 0 and connect the'dotiin ordel:

%

0,i,2,3r..

4

7 - 6

2 +1=
= 3 3

. 17

/

,

AN )
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Worksheet 4
Unit 20 Nanie

Write the answer fof each prslilem.

Each answer is a name for a dot. '',

Begin at 0 and connect the dots in order: 0;1,2,3...

ry

= 14 5

X ii

*1 ,-;;%./4..
a / "'

tn

1

/ '"

ii, 4 il 1\\,\\\

ow 4
,

0 . + =

= 10 - 9

worksheet 6

Unit 20 Name -
.1..

a

'Work the problenis.

Can ycu fincrthe number pattern?

Connect the .cots.

< t
. . ,

o .., <9 , A . h'
10 + 10 = e.C.'0 x %

.,

.1.

= 4 + 4

20 + 12 =41

a

0

4

Worksheet 15

Unit 20 Name

The -dog f rom, his ,house to 7 - 7.

He4rari to 9 - then he ran -to I +, 1.

Connect/ the dots and show his path,

fro:n.1115 house to the tree.

*

= 9 - 8

Workahee t 7

Unit 20 Name

Each answer is a nano for a dot.

Begin at I and connect 'the dots.



Lesson 3: ,FINDING THE ADDITION.AND.SUBTRACTION RULE

In this lesson the children determinehe operation used in
going horn one number-to another. The lesson provides ex-
perience with the concept of function and more practice in
addition and subtraction.

,MATERIALS

- student number lines

- demonstration number line (optional)
0 - Worksheets 8 through 12

PROCEDURE

Abtivity A

"Each child should have a number line on his desk. Use a
demonstration number line or draw a nu'mber line (0 to i 0)
on the chalkboard. Draw an arrow from 2 to 5 on the num-
'

1 . 2 6 7 8 9 10

HOW CAN WE GO FROM 2 TO 5? (Move right 3 spaces.)

WHAT OPERATION MIGHT THIS MOVE REPRESENT?
(Addition.):

a.

Write 4-49 on the, chalkboard.,

WHAT RULE COULD WE USE FOR BOTH PROBLEMS, 2 ---> 5
and 4 7? (Add 3 to the first number to get the second
number.)

IF WE USE THIS SAME RULE, HOW WOULD WE COMPLETE
THE 5 6 =-> n,

Now mark the number line tas shown below,

I I I I .1 1 -1--4
8 9 10. II '12 13 14

<
-5

19
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HOW DO WE GO FROM 12 TO 8? (Move 4 /spaces to th
left.)

WHAT OPERATION MIGHT THIS MOVE REPS SENT?
(Subtraction.) .

. .
Write 1/2 8-and 10 6 on the chalkboard.

WHAT RULE IS USED TO GET FROM THE FIRST NUMBER TO
THE SECOND IN BOTH PROBLEMS? (Subtract 4 from the
first number tb get the second.) .

Ask' the children to use the rule to complete problems such:
as 13 --> ,9 , Use as many ex--
arnples as you feel are necessary. Allow the children to use
their desk number lines.to help find the solutions.

:Have the children complete Worksheet 8. They should in-
dicate whet the rule is on the line 'below each group of prob-
lems.

Workshee
Unit 20 Name

U30 th same rule for each set of problems.

Fri1 i i th boxes.

Rule

1 7--- 5
..---

4 ----
LI'
A'

+I&t2 -1-- 14v 1

..3

6 ----
....--J

7;9 1 0
L.__ i

7---1

,......_.,
R

VO
r---1
il4 '10 ----

... i

Rule 1-4

16 :(31

3Rule -...../i7.0

10 --- 1 g 1

3 --- L.11

1 14 g

6 j
6

1

-----
9

_--
i-.13

11 -

9

Rule

8 t_.
61

il 2 ----1 0
r---

8 a

l .

b

15 --'-- 19i

Rule *".6

9
1

.71

Rule *-21

20 61 u

worKsneet 9
Unit 20 Name

Use the same rule for each set of problems.

Complete each chart.

4 -0-

6 ----

3 -77-

. 0 ---

Rule /43

7.1

l-
riq

........
3

1 ...4

----
i

1-5

3

7 ----

5

Rule *5

6

___..i

i?

12

/0
-

12 ----

9

16 --__

13 ----

23 7---p

Rule 1-2,

14

8t
vi,

15-

9 ----

13 --

12 ----

24 ----

11, ---'

Rule .1

FT-I

51

--__

s
/7,

I

lo --1.

5R
6

11 ----

7 ----

20 --

Rule ''5

5

1-171

riq

ril

(...5.

8 ----

4

12 ----,

8 ----

64 ----i1

16

Rule

rt--

0

rii]

4

12,

r
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Cr.

Activity Q.

Draw this,chart on the board:

it5

to

Have the children study the pair of numbers in the first row
of the chart. The same rule will be used forAgetting each
number in the second column. Have several children come
to the.chalkboard and fill in the missing numerals.. Then ask
them to identify the rule used in the chart. (+4.)

Now copy the following chart on yotir chalkboard:

4,1

Ask the chilthen what rule they think was used this time.(-5)

Have different children come up and fill in the missing nu-
merals. Continue with other examples similar to these until ,
you feel,the children are ready to complete Worksheet 9. .Let
the children use their number lines to help find the solutions.

4.

. GI



Activity C

Have the,children lOok et,Works-heet 1.0. Explain that this
worksheet is like a crossword puzzle, but instead of 'filling
in the boxes with letters, they are to fill in the boxes with
numerals. Explain that the..same rule. (e.g. , +2) prevails ,

throughout an entire roW,cr column.

N.;

22

Examples:
+-2r-T4

I

,

1.1 15

You may have to help the children with the first puzzle.
Have them-complete the remaining puzzles onsthe worksheet.

Worksheets I rand 12 are 'similar toWorksheet 10, but be-
come increasingly more difficult. They are enrichment ac-
tivities and-should 16-e completed. during the students' free
time.



Worksheet 10
.Unit 20 Name

Find the patterns. Fill in the empty boxes.

Worksheet 11
Unit 20 Name

Each line of numbers has its own pattern.
Find the -patterns and fill in the empty boxes.

151121111:112111101
6 i- 9

8 13

)

ti

Worksheet 12
Unit 20 Name

Find the patterns. Fill- in the empty boxes.

23
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. Lesson 4: ASSCJATIONS

in this lesson the° children are introduced to elementary
ideas about associations. These concepts will be more
explicitly developed in later grades. The activities also
illustrate that addition and subtraction are inverse Ofiera-
tions:

. MATERIALS

Worksheets .13 and 14

'PROCEDURE.-

Activity A -

The,ptirpose of this-activity is to-make the.children aware of
the'associations among objects with which theyare familiar
Ask several children to hold up their reading- books. Estab-
lish t -6 fact that each student knew which..book was asso-
ciated with him. (Perhaps his name was on it.). Suggest
other things that are associated with him, e.g., his name,
his coat, his teacher. Then write on the chalkboard the
names of some teachers in the school. t Make a list of the
numbers of the rooms that these teachers.occupy, but do not
list the room numbers in, the same Ordpr as the teachers'
names. Ask the children if the teachers' names are asso-
ciated -With the numbers in any way. You might indicate the
associations by drawing arrows from the name to the. proper
room number.

Miss Cook 112

Miss Carmichael 204

Mrs. Bass 107

Miss Thomas I I I

Mrs. Mann 205

Finally, make a list of several students' first names and a -
random list of their last names. Have the children draw arr
rows frOgrthe first name to the corresponding last name.

3



Summarize this activity by indicating that there are mangy
associations between objects; someiPssociations are ve
Blear and others are not so bbvious.

Acivity B

Write the following columns of numerals on the chalkboard.

9 12

'8. 9'

10 H

6 5

13 0

as

Tell the children that we would like to'assoaiate the num-.

bers in the first column With the numbers in the second
column. Tell themtha/there many ways theie 'nUmbers
could be associated but we want to consider one special
association.

Worksheet 13 'Unit 20 '' Name .1
.

.

What rule takes you from one pumber-to, the other? "
Draw the rest of the arrows.

0
1

.2

3
4

5

7

a

9.
10

Rule

0
i
2

4
5

5
6

7

8

Rule . --3

.. .

8

3

9
10

a
10 ..
1 2

' .

,i

Rule "et
14

1 19 9 3>77.512 11 6 4
7 7. 4 2

11

floe t 7 Rule il

0

6...............1105..-11
Rule 'I'S.

DraW an arrow from the 2 in the
first column to the 5 in the sec=
and column. Tell the children
that this arrow can tell the rule
for associating the numbers in
the two columns.. Ask if anyone
can guess the rule the arrow in-
diGates . if theWneed more help,
draw in the arrow associating the
6 and the 9; Have volunteers
drgw arrows conneatingt,the rest
of the, pairs according to the, same
rule. (Each number is associated
with a number which IS 3 greater.)

When you think the children Under-
stand this procedure's' have them
do Worksheet 13_. You may want
to work the' first example on the
worksheet with them;

3 3 ti 25
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Activity C

Draw two parallel riu,mber lines on the chalkboard.

3 4 5 6 7 8 9 10 11 12 13 14

Have the children help you draw the arrows that associate
the numbers.on the first number line with those numbers that
are 4 larger on the second number line. .,(The rule is "add
4 to the first number to get the second number.")*Ask:

DOES SOMEONE KNOW HOW WE COULD SHOW SUB-
TRACTION OF FOUR WITH THE SAME ARROWS? (Reverse
the direction of the 'ai-row heads.)

3 4, 5 6 7 a.9 10 II 12 13 14

'

0 1 7 8 9 10, 11 12 13 14,,
I I II, I I I I I I 1 1.I

Point out that to add 4 to a number on the top number line;
we follow the 'arrow to the bottom number line ( ).
To subtract 4-from a number on the bottom number line we
follow the arrow to the top number line ( 6.--> 2 ).



0

-

.,
ta,

ReVieW. the fact that subtraction is the inverse of addition.
-It .might(be.meaningful 'to say that subtraction "undoes"
tioh.. have the abildrenido WOrksheet I 4.s.Which illuttrates

'that addition and subtraction are inverse opeiation,s-._ They
should' write the rule fOi-,each problem on.the line beloW it
(add .6 subtract 6 etc .) .

0.
4

Worksheet 14'
Utilt 20 Name

Each group has,a rule,. write the rule.

Use the rule' io draw more airows.

52 --458
53 --1059

69.

55

Rule 7(4,

61

56r-62 f-
Rule -6.

0

Rule 71.
0

'4 5 '6 7

4 5

U

'Rule

1 2

.17

0 I 2 3 4 5

0

Rule

1

"ft
2 ,'.3 4 6

2

. 0

Rule 401
2

7

7

7

3 7.

2 7
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Lesson 5: ADDITION AND SUBTRACTION AS INVERSE .OPERATIONS

.

The 4t. ities in this lesson give the children more ex-
pe nce with the ideaothataddition ,and,,subtraction are in-
verse operations'. First the children use a number' line;
.making.forvMrd and backward moves that undo each other.
Then a "machine" iintroduc.ed which is used to provide
further practide with_ addition and subtraction.

MATERIALS,

student number lines (pptionai)'
.

- counters (optional)

Minnebars (optional)

Worksheets" 15 , 16 and I 7

e". PROCEDURE

Activity A' e

4.

5)

1,

Drawa number line oh the Chalkboard: Have a childuse it
to help solve a series of problems similar to those behtw.s..
If your class needs number lines,, counters or ICiTirineba& to
help visualize theseproblems, use them:,

t%

Sam had scents.
He found 5 cents.
He spent.5 cents.
How Many cents did heihave then?

I I.
2 ..3. 4 5 .6 7 I

Jane picked 5 flowers.
She -gave away 5 fIoWers .

How many flowerS'dld she have then?

)

I



<i 1 I I i I I.

6

a

zs,

Bill had 23 marbles.
He-lest 2J-11th-biles.
His brother gave hitn 2 Marbles. .

How -many marbles- did, hehave then?

110
1.1 1-1

20 21 22 23

After one or two- problems have been done, discus the idea
that addition and subtraction undo one another.

Now write the following problems on the board and have the
child-ten help you complete the jquations.

goo

6= 3 4- 3

8 + 2 - 2 =.

Activity. B

Draw the following diagii-a'tn on the chalkb6,ard.

a

+7.

'Explain that this is d.pictureof a machine that adds 7 to
any number put into it. Have different, childi-en come up and,
put a few numbers through-the machine-:

I .
.1*

+7

I

,29
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ti

' dip

e

,Repeat this procedure with -a ihachine that subtracts 7 ?froth.
any number put into ('t.

S1

. Now pit the two machines together.

ti
o

,

.
3.0 ";

4

G

.7.

a

A ,

Have avolunteer put a number into the first machine and
itfollow t through the second Machine, Ask for an explana-

tion of the result's. (The final number is`the=sarne as the
number that was put'into the machine. The second machine
undoes tke work of the first machine.)

.4..-.40:1 .

# Ask for a-volunreer to draw another pair of machines whose
joint effect is not ,to change any niimbpr put in it.
probably result in aritther.add-su8tract.cOrribinagoh.

0

O

-



#1:ge

v t ildren co
/I

plete W8rk,heets
I I

li

sheet 15
I On 1120/ Name

F ett !the tiinaberi into themachineS.
I N
ox valet happens to them1/4

10:.,

01 5'
4

6/

1

p

iforksbeit 16
Unit 20 t Name

"Detide what macliine should be used to
undo the first d veration.

;
,eir

s rig '
Jf

I

7-74

Then put the n

41

1. through the machines.

8 ' i

4
; i

11
1L_I)

7
. 1 9 ,

.);
,/ ); J1

Z

*I?si
1-7 -"/

§ //4

5 7 'a 3 _

+5 - 4 + 10

.11,
.,

7471.,0 i,,
_,.,.
'-- /0

..(
F5
.. 5

*41j
.4 7

1

0

+

-

0

I

and' .

f f

15

"I

4 4

4

4

'Worksheet 17
Unit 20 / Name

/
Put the numbers through the machines.

4- 4

.3,

+2

11

- 5

11 CI ,.O
10f

r.:. 4 '

'&2

31
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Lesson 6: PLACE VALUE
\ . .

This lesson reviewsthe idea of .place,value in a baseiten
numeration-system. It provides background for the standard
algorithms (rules) for addition and subtraption.

MATERIALS
. s.

:. .

' grid on tagbo'ard, 3 sheets per student.

envelopes for storing grid. pieces, 1. per child.

abacus

numbei- line tapes from, addition slide.ruies

Worksheets 18 and 19

PROCEDURE

I

Activity A

In Unit 16, Numbers and Measuring, the children rewrott
numerals: 355 as 3 hUndreds + 6 tens + 5 ones.

They alsO'Used the name T T for hundred and T for ten, so
they got 365 = 3(T T) + 6T + 5.

Write a three=digit numeral on the chalkboard and ask the
students what each digit in it represents. It might help to
write the' following sentence on the chalkboard:

365 = hundreds + fens + , ones

The following chart is also helpful: vv.

365 =

482 =

T. T's T's 1's \

3 6

4 8

N.



Give the children more three-digiknu erals. When you feel
they have had enough practice expi ing the value of
digit, ask a student to use number line tapes to-show what
is meant by 365. He. can use several number line tapes and
attach them to the chalkboard.

3 TT

Activity 13'

100 or TAT

.100. or TT.

100 or

6T_ 11111

'5 ones

Give ea9h child 3 sheets of tagb-oard on which a grid is
printed, and an envelope in which to store the pieceS after
they have been cut out. (The.children could bring. large
used envelopes frbm home.) Have each student cut a tow of
squares from; a long edge of a grid.' ,This strip .should then
be cut into V' Squares.-

Ask each child tb peace ten of these small square.units side
by side.

1 1 1 1 1' 1 1 1 J 1
v. \

Then have thp. children make ten-unit strips by\bytting an-
other row from the edge of the grid and cutting off,a ten -
unit strip. (If a ten-unit strip is 'placed. beside the row of
ten squares, the equivalence can be checked.) The un-
marked side of each ten-unit strip can be marked T for ten
and the other side can be marked with a I on each in .

square.

T 11111)111111[11

Ask your class how many tens it takps to make a hundred.
if they are un,certain about the answer., illustrate a hiindred
on the hoard with a 10 x 10 array. Then 'write one hundred
in various ways, , 100, one hundred, 10 x 10 and T T,



T

III T.

T

T

T

T

T

T

Have each child mark a
10 x 10 -unit square on hiS
grid sheet. After checking
his markings with you, the
should cut out that piece and
label it on one side to show
that it contains ten rows of -
ten square units each.

The other.side shOuld be marked with a T T and 100.

T T

100

.Using the T T piece as a. mod 1, each child should cut ott
as manyi T pieces as possibl from his grid sheets. From
what remains, he should cut out a 1 the poSsible T strips.
The test of the paper can be Out into unit piedes. T T arid'
T should be. written on the appropriate pieces. .

Activity C

Write a threeldigit numeral on the chalkboard. (Keep it un-
der 600, because each child will have only six T T pieces;
some may have only five.) Tell the children to u.sze their
grid pieces to represent this number on their desk-s. For ex-
ample:

T T TT

323 = 3T T

84

TT

44

T T

ED

+- 2T 3
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Also show this number with number line'tapes and an abacus.
Repeat the activity with .a few other numbers, e.g. , 251, 18.,
307, and 56.

Have the children complete Worksheets 18 and 19. Allow
them to use their 'grid pieces when they fill out the Work-
sheets. If they have much difficulty with the worksheets,
they will need more practice before going, on to Lesson 7.

NOTE: Have the children store their grid pieces in their en-
velopes. They-will be Used' in Lessons 7 and 8 and 10 through
13,.

t

S;orkshbet '18
Unit 20

Fill in the boxes.

Name

287 = hundreds + tens + ones
.

318 = hundreds + E tens + g ones

502 = 'timid reds + tens0 + ones

cg,

hundreds -+

TT

tens iL

0 0 0
1 1 1 1

Ones =

.2.3fe]

TT GT + .3 = F541791

2 1.f. OT zoz

liorksheet 19
,,Unft 20

Fill ,in the boxes.

TT

hundreds +

TT

Name

o

T

TT TT

tens 4'

T +

Ones rz,

4SZ.

O

T T 1 1 1 1 1cacao

hundreds + tens +

T.T + T 4

ones = EAT1

z.S"'

" 2 TT + 4T + 7

6 T.T + 3T + 2

= TT + T +

325 = 3 T74 T

, ti
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Lesson 7: HOW MANY NUMBER FACTS.DO WE NEED?

The children add and subtract pairs of numbers that are mul-
tiples of ten' (e.g., 30 + 40) and also pairs of numbers
where one has two digits and the other number has
one digit (e.g. , 54 + 2). They will see that because.of the
place value system, only the basic one-digit number com-
binations need to be used to find the answers.

=

Beginning with this lesson, you will be doing a good deal
of work with place value charts. Depending on the materials
you have available, you may prefer to i.se the flannel board,
the chalkboard,' or a combination of the two. You will need

r felt 'numerals if you use the flannel board exdlusively. USe
yarn or thin felt strips td make the Chart divisions on. the
flannel board. The lesSons have been written fot using,both
the flannel board and the chalkboard, but you may vary this
quite easily if you wish.

MATERIALS

/
- grid pieces (from Lesson .6)

flannel board and felt strips (optional)

sheets of )2" x 20" construction paper or newsprint

- masking tape
- Worksheets 20, 21 and 22

=,.

PREPARATION

ror this and future lessons in this section, the children will
also need place..value charts of their own. If you want to let
fhem' make the charts themselves, give each child a sheet
of 1'2" x 20" construction paper or a sheet of newsprint.
Have them draw a heavy line across the sheet, 5 inches from
the bottom', and another heavy line down the middle of the
sheet. Puts a sketch on the board for them to follow.
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Or

N

Show the children how'to label the chart--11ke this:

I

Anot-ter way to make the place value chart is to use masking
tape to divide each child's desk top into sections. The

-children could write theflabels on note cards and tape the
cards in placQ.

PROCEDURE

Activity A

Write the following incomplete sentences on the chalkboard
and-ask for volunteeis to complete them.

20 = El tens t El ones. - aT 4- El= T

30 = ri tens Ones = T E = T

2T IS ANOTHER WAY TO REPRESENT 20. 3T IS ANOTHER
WAY TO REPRESENT 30. WHAT IS ANOTHER WAY TO
REPRESENT 50? (5T.)

4
37
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Write the following on the chalkboard.

20 + 30 = 2T 41.3T = = 50

WE COULD ALSO WRITE IT THIS WAY:

20
+330 (Put this on the chalkboard, also.)

50

Work several examples similar to the following on the chalk-
board.

40
40 30 = 4T + 3T.= 7T =-,70 + 30

70

,Similarly,".s.how that:

50
SO:, 20 = 5T ?1. = 3T =-30 -20

.30

Then have the children do Worksheet 20.

Viorksheet 20
Un it 20 Name

'Finish each equation.' ^

40 5f) T it5 =

2 0 + 5 0 = T + [5:1 T

70± 10,=. T + T =

er rZ7 11-60 20

+ 10 = 90

40-. lO =.1! T : tA is =3: T 27,61

10- 20 =_7T -2TIT i 51 ,-= 5.0
fir

80 30

60
-50 -

30 90
+ 40 -50

I 0_

4

ta
a
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Activity B

'P' s l's

54
+2
.56-

T'

54
Write +2 on th.e chalkboard. Make
two charts, ,similar to the one to the
left, on the flannel board and/or
chalkboard:

.

Suggest ,that the grid pieces from
Lesson 6 could be used on the flannel
board to show this problem: -Fjave
volunteers represent the numbers with
the appropriate grid pieces. (Put a
piece of masking tatv one the back of
the-grid pieces.) Then haie another
volunteer write in the corresponding
numbers on the chalkboard chart.
The rest 'of the children can work
with their own grid pieces attheir
desks.

t's

0 '0
0 0-

.

0 0
____ 0000

00

flannel board theft

T's

'Li

chalkboard chart

Point out that' the following way of writing the problem in
.T-notation is very much like the notation on the chalkboard
chart.

5T + 4
+

ST + 6 = 56

Repeat this procedure with several more addition problems.

49
39

r,
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Activity C

Develop subtraction in a way similar to the way addition
was developed in A-ctiviti, B.

T's l's

46
-3

__.....

.......... __

ono
o oo

...
.."--

O 111

_....,....__

CI ....

11orkcileet 2t

Unit 20
A

Name

Complete the additlon chart.

*

3 4 ',5 6 7 8 9..

3

4

6

7

9

,6234. /6:

3 54. 7 8
4-1 5 (0 - -7 8r. 9 -; /0 la

- :7- tcY

9:/o /112 ! 14

g 9 '/.0// /2.13:/iVS- -4
9 /1 '12 13.14 /57/6i

,9 ./o 12.13 /f /.5i/6 /7'
10 :// /Zi/3 /41/5" /617

50

r-

T's

6
3

Activity D..

Have the children complete the -

addition chart on Worksheet:21.
On the chalkboard write several
addition cOmbinations of the
kind that you have alreaditcon-*
sidered in this lesson.:

25 62
+40 +20 +3. +7

60 90 28 69

ARE THESE NUMBER COM-
BINATIONS-ON YOUR ADDI-
TION -CHART ON WORKSHEET
21? (No.)

DO YOU- THINK THE CHART
NEEDS TO BE MADE LARGER
T.O. SHOW NUMBERS AS BIG
AS THESE?



O

>

.4,

These questions should begin a discussion that leads to
the foll6wing conclusions: Only onerdigit number com-
binations need to be, used to add the numbers in these prob-
lems. The addition chart does not haVe to be made larger
to be helpful with these problems. ,

Worksheet 22 can now be completed by the children.

NOTE: Have the children save their place value charts
. for use in Lesson's 8, 10, 11. and 12.

, .

Iorlcsheet 22
IUnit 20 Name

_

Finish each problem

T's I's T's I's

32

, 5

3i
.3 2

III 000
0400

3 7 3 rv..E= 37
T's I s '

67 ,

+ 2

,

51 + 5 7T + 2 , 72
. 3 .. 7 . 7

-51+3 =-3Y 7T 1-9 79

4 64-

. 3 . . 5

VI tv9



Lesson 8: ADDITION FACTS AND PLACE VALUE..

In this lesson, the algorithms Ztules) are developed for acid-
ing and stibtraoting two - digit snumberi where regrouping is
not needed, e.g.",

.MATERIALS''

,
,'513

+15
, 1

68

.
grid pieces (from LeStoti 6)

- student place value charts (from

.

-z blank paper

- masking tape
- -Worksheets 23 through 26

PROCEDURE

Activity A

Lesson 7) _.

Give the :children,their grid pieces and'a sheet ,of Paper on
whidh to record problems .

Make, two chart's, similar to the one below -gmihe flanAp4
' board and/or Chalkboard, Write the problefn 53_ on -the

_:..c.halkboard. +1,5.
I's

53
+15

's

? 7

Have the children use their grid pieces to show the problem
on their own place value charts . Ask for a volunteer to put

42

rt
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a

J

,

grid pieces on the flannel board chdrt wah masking tape and
to record the corresponding, numbers- on the chalkboard chart.

'A .

Explain that the charts 'show the pro6lems clearly,. but they
are bothersome to` make. There -are other, shorter Ways to
show the same problem. But these example's on the chalk-
board:

5T + 3
+ T-+ 5

50
+10

+ 3
+5 .>"-

53
+G5

.6T + 8 60 +8., 8

) ,. 60.

.1

,68

Be sure that the children understand where .the 8 and- the 60
come from in the right -hand version. you may w)nt co write.
it on the board as follows: ;-

53
+ I 5

3 + 5
+60 60 57- 50.+ 10.

68
.

By:questioning the class, being out the fact that they only
iieea to know the Single-digit'addition facts to do this addi-,.
tion, since the ones 'and tens places are added separately.
It is all right for the children to use any form they wish.

.Work the following subtraction problem the same way you
Worked the additiOn problem.

Tell the .Clasits:

z.

SINCE SUBTRACTING 12 IS THE SAME AS SUBTRACTING

.



.

10 AND TH N SUBTRACTING 2, ANOTHER FORM OF .

'WRITING PROBLEM IS: .

4T + 3
,T - (Put this on the chalkboard.)

t(epeat thFs proCedu e for as many other Odition.and sub-
traction problems as you feel are necessary., None should .

require 'regrouping.. oine examples are: '
21 57 '-£32 - 23

+.32 -,24 +13, -1,2,
t

Activity B .
'Have the childi'en complete Workshee

f
23, 24., 25 and 26.

:-Then have them make up story problems to go with' addition
arid subtraction combinations that you write on the boatd.
None of the combinatior?s,Should require regrouping.

iorksheet 23
Unit 20 Naffie

. ..
Connect tIle two flames,.
for the same numhev.

1 ,
. tO, t

I

TT

T's I's
32

46
3 2

-7 "Il_i

M T .Fli=m

Tali 1's T as 14
6

I

7 ir0

(1/. ,1

.F-7- E- EI.T Lb] ,fi

Sample 'prOb I em,

26

12

30

8

Notk these problems.
4.

32

56 .

. 88

4 I I

/I 0
ic 99

4

38 T e

44:

I.

}orkshef
Un I t

t 24 'N
20

T's t's

.. -Nartie

o
.

T's :.1's

4 24 f 6 5. a 65.
- 3 - 13 .. ;,I 2 t 23--v--all I/ El 4i1

6T + 7 ' 67 ...,8T +. 2 82
- 4T T 3 -643 - 2T - 0 - 20

,

2.T÷ If jig! i 04 21 61 .

..
..

3T * 9 39 ST +.4 2, 52
- 2T -. 7 - V 31. - 1 7 31

.

1r±'.2 a: 2.T.-f- I z I ,

.
4. '

1

4T 8, 71 1 8
- 3T - 7 . - 6T - 5

, .

54 :4.

5'
a.

5,

a

'4

,
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Worksheet 25
Unit 20 Name

1. There are 76 children in the second grade classes.

They are going to take a field trip to the pond.

-The first bus will.hold 45 children.

How many will go on the next bus?

7 47

"._ 4457
..

3
2. There were 37 mallard ducks sitting on

th. pond'whCO the class arrived.

15 ducks clew away.

How many were left?

2 2.
3. The children saw 3 mothor,duckgTh

their families..

There were 4 ducklings in,each family..

How many ducklings did the children see?

y't1/44 -= 3."y1 42.

.00.,f
11.10;.01.rfP.....:0;00.6.4WW

VeiSt0 wItor00;751!

ere were 34 mallard ducks on the pond.

45 more flew in at sunset and sat on the

HoW many ducks-were/there altogether?

.3 #
11

Pond.

. 87 mall r- ds stopped overnight at the pond.
v,.

At dawn 42 flew away.

How many stayed behind?

97,-
#2-

An hour later 22 more ducks flew away.

HOW many flew away altogether?

442. ,

Z2-
,...;,,,wip,sia04..

,roPetv''

.t.00

\

Ij

45

4.71.^/..*.V.T.1.01 rt1P^CtrUrf0
1.44'
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LeSson 9: WORD' PROBLEMS

Word pi-able cardsards are used in this lesson to provide addi-.
tion and-subtraction, pr.tice. The numbers in the addition
and subtraction combiMitiins have been omitted so the prob-
lems c n be 'varied to provide the type of pra8tice neededi

by the children. Although the cards are first used in this
lesson, they should be used during free time or whenever

1you cO1 nsider them appropriate or necessary during the rest
of the school year: You can make the addition and. sub-
trac on combinations increasingly more difficult as the child-
dren learn- to cope with them. .'

MATERIA

46

decks of word probleM cards (printed materials)

-/ spinners and dials (from Section I)

dice (fro

coup ers

in Section I)
1,1M.IMITIMIMITIVT.,XIIIMM"SINCS=PM711,

- addition

PROCEDURE

(optional)

s optional)

slide rules (optional)

Each deck of cards contains 24 word problems from which
the numbers have been omitted. The children supply the re-
quired numbers and solve the problems., Some possible ways
to generate numbers are suggested below, but also use ways
the childrn might devise.-.,

I Each child prepare-s about twenty slips of paper or count-
'ers by marking each one with a numeral frO I to JO.
(Later, larger numbers. can be uses.) These e placed
in a box and mixed. Then the numbers-for a pa cular
probTe-rn are selected by drawing two of the marked ieces.

t
2. Make up lists of numeral pairs'. This way you cancon.rol

the combinations and provide numerals appropriate to \
the skills of different pairs of children., The numbers for
a problem are taken in sequence from one of these lists.
If a subtra-Ction'problem is being considered, help the
children see that it is necessary to order the numeral pairs

5C

1
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so that the lesser number is subtracted from the greater'
number. This necessity is illustrated by the problem
below.

-sWren baked cupcakes
for a' Party. If were eaten,
how many were left?

-3. Use the game spinners ftOm Genie 3 in Section I and mark
them with appropriate numbers. Each child in- a pair Spins
once to obtain the two numerals for a problem.

4. Throw a pair of dice to obtain the numerals. Use two of
the positive dice from Game I in Section I .

The class may separate into partners to use the cards. Each
pair of partners gets a set of card sheets. Have the children
cut each sheet into four cards. They choose a word problem
card and obtain. two numbers for it. Each partner writes a

'-----"Eorp-ln-ate-equation to solve the problem and compare_ lc with
his partner's result.1-Cifinn-ebars counters , or addition slide
rules may be. used to illustrate a proi31.-e-m----

You may wish to spot check the results as the children p
with the cards, or - erhaps pairs of children can compare re-
sults. and check those that differ.

ti

57



Lesson 10: ESTIMATING SUMS

8

This lesson introdudes the idea of approxiniating a sum to
check whether or not an answer to an addition problem is
reasonable. More addition and subtraction practice is also
provided.

It is often helpful to be able to make an estimate that will
show whether the calculated answer to a problem is rea-
sonable. For example, is the answer below reasonable?

78 + 85 = 1513

No, because the sum should be somewhere between 150
and 170. To show this we can sandwich the addends be--
tween the nearest tens.

70 <- 78 < 80

-80 < 85 < 90

--------ARemember that 70.< 78 < 80 can be read as "70.is less than
78 and-78 is less than 80," or "78 is between 70 and 80. ")
Then we can ,add the upper estimates of each of the addends .

to get the \upperestimate of the sum, and we can add the
lower estimates Of the addends to get the lower estimates of
the sum.

70 + 80 < 78 + 85 < 80 + 90

In the lower estimate (70 + 80) each addend is less than the
addends of the original sum (78 + 85), In the upper estimate
(80 + 90) each addend is more than the addends of the original
sum. So we have estimated the sum 78 + 85 by sandwiching
it between two other skims that are easier to compute. We
have found that the sum lies between 150 and 170.

150-< 78 85 < 170

This is the idea that will be presented to the children in this
lesson. If some child asks about using this method for "es-
timating differences, explain only that it is much more diffi-
cult and we won't be doing it in second grade.

wozy...



MATERIALS

- grid pieces (from Lesson 6)
student place-value charts (from Lesson 7)

/,/
- flannelboArd and felt numerals (optional)

/
- masking tape
- Worksheets 27 through 30

'PROCEDURE

Activity A

If you have felt numerals you may prefer to use,the flanne
board for this activity, otherwise use masking tape to put
three T-pieceS and two 17pieces on the chalkboard. Have
a student write the corresponding numeral underneath.

.

32

WHAT NUMBER WILL BE SHOWN IF THE TWO I-PIECES
ARE REMOVED? (30.)

Write this to the left of the 32 and use three T-pieces to
shbw it.

_ WHAT NUMBER WILL BE SHOWN IFIU'E,,,X1i0-.1-11ECES'""ms"
ARE EXCHANGED FORiON-E1-0-PIECE? (4 . )

Write the numeral and use the grid pieces to show this ,to
the right of the .32.

J
30
3T

32
.

40
.4T

49
' $
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50

Directly' ben&th the 30 and the 40, write 3T and 4T. Tell
the children:

-30 IS LESS THAN 32, BUT CLOSE TO IT. 3T IS THE
_CLOSEST-WHOLE-N-114.4-BE-R ER-Ti-s-L-ESs-TEAN 32'. 40

IS GREATER THAN 32 BUT CLOSE, TO T. 4T IS THE
CLOSEST WHOLE NUMBER OF T's GREATER THAN 32.
WE CALL 30 THE LOWER ESTIMATE .OF 32 AND 40 THE
UPPER ESTIMATE OF 32.

Have a child put in the inequality signs (<) showing .the or
-dering: 30 < 32 < 40. .HaVe another child sketch the apprO,-
priate section of the number line:

:

< I

30 32
>

40

Repeat this part of the lesson using T-pieces and L-piece
on..the board as.o.ften as you feel is needed before having
the class complete Worksheet 27. .

Masheet.27
Unit 20 Name

Complete the follosOmt iotohles.

The first one has bit'eb'done for you

ArAer

estimate

-

Upper
estimate

50 5( 60

(30 < <.70

to < 42 < .56

11..._

70
.

740,,,,,,
..

2 0 < .21 <-, 30

0 < 6 < 10

30 <34 < 410

lov.er

estimate
Upper
estimate

10 < 17 < Zo

20 < 28 < 36

-3o < 39 < 410

5o <51<4o
....,.,,,,

/0 < 15.4440,,,

/O < 18 < 20

8.0 <'89 < ?a

GO



Activity B

Use the grid pieces and masking tape to show an addition
'problem such as 32 on the chalkboard. The children may

+13
follow the demonstration by, manipulating their grid pieces
on their place value, charts.

32
+13

T's
.,_

- oo

boo

00000-

-

Next sk-etch-charts--on the ch-alkboard showing the addends
sandwiched between the nearest tens. Point out-thatin the
left -hand chart the 1-pieces have been' removed, So the ad-,-____-
dends are less than 32 and' 13; however,' in the right -hand
chart, the 1- pieces have been exchanged for T-pieces, so
the addends are greater than 32 and 13. The sums on the
left should be less than, and the sums on the right should
be'greater than 32 + 13.

Have a volunteer write the sums underneath thecharts. Now
the children can look at, the three'sums and see if the-answer
they got for the iniddle- one is reasonable.

T's I's

30
+10

40

T's l's
f-' I-' .-' DO

ciao

- - ,,

Ocapab

45

T's l's

40
+20

. 1 60

5I r
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After as many demonstrations_similpr to the above as you feel
are necessary, show how an estim te can be made without
the charts.

;
For example:

50 ' - < 54 < \ 60
+20 < +21 < +30

70 90

\We expect the sum 54 + 21 to be.between 70 end 9'0. Have.
a child do the computation.

The`children can practice making es' tiniates by working in .

groups of three. One child can round off the addends to the
c\next lowest ten, anothet child can rouil off Lhe addends to

the nexthighest ten, and the third child can compute the
original sum.- Then Worksheet 28 can be, used both for prac-

.tice and evaluati,bn..

Worksheet 28
Wilt 20

Lower
estimate

60
+:10

70

Name ---

The sum

I

estimate,

< 67 70

< +42

< 79_ < ?6'

22 < 30
-40 < + 47 < +50

60 / 69 .

So < 51 <
-<

,7o < 7 Y- <

60
ao
90

1



Worksheets 29 and 30 provide more practice in adding' and
subtracting without regrouping. They also giVe a short re-,.
view.of rotational Symmetry, Which was taught in Units 7
and 14. If any of your class are not familiar with thiS sym-
metry concept, tell them that a rotationally.syinmetric pat
tern is one that looks exactly the same after it flab been'
rotated part ell a whole turn. ,The pattern on Worksheet 29
will be symmetric when 'the children dolor it correctly, but
the one on Worksheet 30 will not.

Worksheet 29
Unit 20 Name

e

Do the addition and subtraction problems.
Ihsit color the pattern using this code:

m4.

Does the pattern show rotational symmetry?

11 = blue
20 = red

16 = green 6
-

27 = yellow

yes

Worksheet 30,
Unit 20 ----Name _

Do the addition and subtraction problems.
Then color the pattern using this code:

35 = 'red / 10 = blue 13 =6 green

Does the pattern have rotational symmetry? fit

o

53
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Lesson 11 ADDITION WITH REGROUPING

In this lesson the algorithm is developed for addition where
regrouping is required. The children had some experience .

with regrouping on the abacuS in Unit 16. Here the grid
piecea-from -Lesson-6-are-trs-e-d-fOr a concrete representation
of the regrouping process. The children learn several ways
to record wfiat they have done, each method briefer than the
previous one. The briefest of thete is the standard verti-
cal, method;

2
1.4

19

33

It is not expected that all the children will learn the more
condensed form's. Your class will no doubt include children
who will continue to use grid pieces or the abacus, as well
as those who will learn to think through the steps quickly
and write the barest minimum on paper.

C

MATERIALS

Ilanne,1 board and felt numerals (optional)

- .masking-ta.pe

for" each child -.-

- grid pieces (from Lesson 6)

- place value chart (from Lesson 7)
-= blank- paper t

- addition slideruie
abacus '(optional)

Worksheets 31 through' 35

64
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PROCEDURE

Activity A

1/4

Each child should have 'hisJ -pieces and T-pieces ,frorii
Lesson 6, his place value chart_from Lesson 7, and paper
for recording problems-4-- Mak6 two charts ,\Iike the one be-
low Ale-eliaikboard and/or flannel board' (Make the
upper boxes at least 15 inches tall to allow ough room
for three rows of grid pieces.) Write the prob em 27 on
the chalkboara.

T's, 1' s

+6

\
Ask one child to -show this problem orr the first chart, 'using \
his grid pieces andmasking tape. The other children should
show the problem on their individual charts. The result
should be similar to the first chart below.

Then ask another child to record thetnumber of members of
each set in the, second chart. Suggst that he write thefirst
crow Of numerals near the middle of the upper box.

l's_
-, -

.

-

non
.0 CI 0
0

.

0 0 a
0 0 0

-
0.0.0apa
ocia.coao

6 5

T's l's

7
,

13

55
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Call atte
first chat

tion to the 13 pieces in the'Ones colUrim of the

SHOULD WE HAVE SO MANY 1- PIECES. IN THE ONES
COLUMN? (No.)

WHAT
ten 1-

",AN WE DO WITH WALL THESE.1.PIECES?, '(trade
ieces for a 10-piece.)

Have the child who worked with the pieces make this-6X-
change, sk the class where we should Put the 10-piece.
(In the tens column'. ) Suggest that it is easier to keep
track of which pieces represent the origirial sum and which
pieces came from an exchartge if that piece is put-above
the other. (See diagram beloW.) Then call attention to.the
second &art. /

SHOULD WE HAVE TENS IN THE ONES GOLUgN? (No.)

WHAT IS ANOTHER NAME FOR- 13? (T +

WHEN E TRADE TEN ONES FOR A TEN, WHAT DO WE
HAVE LEFT IN THFoONES COLUMN? \(3:.)

Suggest th it will be least confusing* If the numeral repre-,
senting the ten that was traded for ten ones 'is written above
the other

1

merals that represent the problem.
. ,

NOW HOW MANY TENS DO WE HAVE IN THE TENS
COLUMN? ',(3.)

Now the charts should look like- this:

27.

+6

r
S

It_

c

.

-0 0
0 0 CI
a

000
0 . 0 0

000

,.. 1

,

i

31 UJ

,w

a
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VI

HaVe the children do the same problem on their addition
s14delniles and note that they get the same anSinser..- do,
through this same procedure using several examples. Have
the children work both. with grid pieceth and with numerals.
qome children, may need Much practice' at this stage, while
others will be ready to go On to shorter, methods of record--
ing the proceis.

r

Activity,B

Repeat Activity A with two-digit numerals for both addends.
Use these forms of recording your prOcedure.

- T's I,s T's
.

,I 8

+25

"s

.

.

.

1

_

t
I

I

t
.1,

It

1

. .
...

0 0 0000
.0,00

.

aoacao
.

-1-

1...

-. .

\
Cts

00.0gJ
. 0 0D.

The charts should finally look,like.this:

:T' J's

.
;

Q 0 0 00000 .

0 0 0 0 0

000

67.

I's

I

4...,;i

. ,

jt
N

1'
I'

I

I

1

\\

,

4

..

T's

.

, 5 .

I, .

. a

57
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Suggest that the same problem can be recorded without
bothering witli the charts. Keep the charts on the board
while you dc the problem,as shown below..

18 '= IT + 8
+ 25 .= 2T + 5

4
3T +13 = 3T + (T + 3) = (3T + T) + 3 = 4T + 3 = 43

The children should find it easy to'
tion to the work they have been doi
When you feel that they are ready,
sheet 31.

relate this form of note:-
ng

twith the charts:
halie them do Work- '

Worksheet 31
Unit 20 Name , .

work each roblem.

1

a CO
1

+ +1

"t: :.4

N.
.4.

iiN......
t
it
N..
t.

E
""e
+

(..
(1

it
....
N

t...

r-
r)

t8

N-
+

.

13
,

.

....,.

1--.

14.)

.-7".

em

\../.
.---,,

-

.

T.% 041

. 4 . 4 .

't-k-1-.,.-.co
4.

(..
..I

s.

4.

I i

4..

1-
-.44
A...

t---
4

II

'v.:

1%

r-#

li ,

eft".

:,9.
-''

. ,

\3-

.rq1

CI"

,

,

T. 4.
k 1.

i.

1

,.1

RI

1

ti

Ni
4.

TN.
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Show tbise more condeRied forms of recording addition tp
the children, diveloping, them step"by step. Do not go on
from one form Co the next until the children begin to under-
stand the earlier one, but do not expect prOfiCienby at this

(X3

o

s.

ortz,



CAN WE TAKE SEVEN I PIECES AWAY FROM SIX
1-PTEC-ErWmf___

Ask how the problem might be solved. If no one suggests
it s44L,,,,,,

WHAT DID WE DO WHEN. WE WERE ADDING AND WE
HAD MORE THAN NINE PIECES IN THE ONES PLACE?
(We exchanged ten I-pieces for a1"0= pie.ce.)

CAN WE EXCHANGE A 10-PIECE FOR TEN 1-PIEbt-S"?---
HOW WILL OUR CHART LOOK?

Have p child make the.exchange.
I's

46
-27

'-

Li
,..,...

.....

u
0 r:. 0 .7..

CI 0 0 1:, C..
0 0 0 0 0
0

000000

Then .write out:

46 = 4T + 6 = 3T + 16

Now the chart showing numerals can be filled in, and the
subtraction can be completed.

46
-27

T's I's
`000clo
0 0 0 0 0
0 0 0 00 0
o /

.

, 0000
0 0 1p

000(1)0
0000

T's I's

34

2 7



to understand the basic process rather than to memorize
mechanical procedures. Second, there will be tildes when
the children will find left-to-right addition especlly use-
ful. For example, when they learn to work with multi -digit
numbers, they can get a quick estimate of a suni

/m

by adding
only the numerals with corresponding place vale at the ex-
treme left. (In adding 8,330,411 and 7,138,4 9, a good es-
timate of the sum can be .obtained by adding 8/million and
7 million.)

N-,xt write the foil

Form ti;

wing form on the boarct:

1
18

+ 25

,13

Form 3 is a further conden_ tion of Form 2, but it can only
be used with ading from righ oleftthat is, the ones

.!:'
..,t- -------e

column must b added first, and t't3.1-1. the tens Column..' 4 44'..4:I, ,scr:

Worksheets 3 , 33, and 34 provide.o...aet-ree ii adding two-
digit numbers ithregro.i.4)1÷1-fs-rCliilden may c c:r_s_e_ to use

T2

arts, or an abacus. The problems are pre-
sented in Forn, notation. Help th o e who p ref er to use
the longer for (Form I) to relate it to the condensed form
used on the worksheets. For example, a child who looks at

3
the problem

8
, may prefer to use the longer form. He

might write on s ratch paper:

= 4T + 3

= 2T + 8

6T + 11

Then he can transfe his results to Form 2, as follows:

4

Y

43
+ 28

60

43
or +28

1 1

60



Finally he can get his answer by adding 60 + in the verti-
cal form. This should help him make the transition to using
the more condensed notation.

Worksheet 35 provideS a review of estimating sums. The
children rflay use any method of a ition that they prefer.

Have the children save their place value charts forLesson I2.

liorksbeet 32
Unit 20 Narrie

Add 'to find the answers.
;Sa-mple problem.

43

28

11

60

71

39

12

1/
#0

48

23

/

7-/

18

+ la_

a. 0

3.6.

WorkOleet 33
hill 20

Add to rind the

57

16 );

Name

32

, 48
J3
66

7.3 _go

69

29

98

52

38

go
Jo_
?-c

61



19

+ 15

-20
3 4/

74..

18

45 64

35 21.,

1/70 $30

9/

6

7

.

tirAeell'O Name

Estimate your answer bet ore you add.
Then work the problem. .

Is your answer close?

Lower Upper. Lower Upper
estimate estimate estimate estimate

60 < 67 < 70
+ 10 < +12 < t 20

5o < 59 < . 0
/0 < / iq , < 2.o

_

-70
,

79 < 90 bo < 7 5- < 90
_

76 /72 < 10
/0 + 18 < 20-

ilia< 46 < 66
2...0 < + 23 < 5 O

.

CO < 9 6 < 100 bo < 6 9 < go

/0 4 18 4 20
4164+44 4 5-0

Zo < 22 4 3o
< + P- 4 40'

504 6, 2. - < 70
30

4.gt,.5 < 61 7 0
.
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t SIM RACTION WITH REGROUPING

In this lesson the algorithm for subtracting wktb,,r,qgrouping;0,-.-4''''''
- ,4ac."``'4''is developed. The gridpdagoe..s.ofrorrrtesson 6 are -'used

a4, `44411'44

MATERIALS

flannel board and felt numerals (optional)
masking tape

-- for each child

grid pieces Upon-Cresson 6)

plaoe-a.lu-- chart (from Lesson 7)
blank paper

addition slide rule

abacus (optional).

Worksheets 36, 37 and 38

PROCEDURE

Put a subtraction problem and chart:, sifnaar to the ones be-
low on the chalkboard .--id/or flannel board. Use the 1-
pieces and 10-pieces to demoristrate the probLern. The chil-
dren should follow the demonstrayon by manipuraling their-
grid pieces on their place v-alu-d/charts.

\
16

-27

T's /

{ 1

[II

it'
ri

L111

r-'

000 00
0

a 0 0 0

7 3

T's I's



CAN WE TAKE SEVEN I-PIECES AWAY FROM SIX
-'1 ui ,

,Ask how the problem might be solved. If no one suggests

WHAT DID WE DOWHEN WE WERE ADDING AND WE
HAD MORE THAN NINE PIECES LN THE ONES PLACE?
(We exchanged ten I-pieces for a10-piece.)

CAN WE EXCHJ'NGE A 10-PIECE FOR TEN I-PIECES'?
HOW WILL OUR CHART LOOK?

Have p child make the exchange.

46
-27

11-y:

kW
- r-

[

0 r: ":". ::
0 0
0 0 0 0 0

°

0000000

Then write out:

46 = 4T + 6 = 3T + 16

Now the chart showing numerals can be filled in, and the
subtraction can be completed.

zi b

-27

s I Is-
...

L0

...

.

0 0 0 0
0 0 0 0
0 0,.0 0
0 1

0000
0 0

0
0
0

....

0 0 0 0 0
0000

T's I s

34 1(0

,(6

I

---

I



e.

the same probleM on their addition

e ru n-d-note-tha-t-theyg the same answer.
8

Take enough time here to be sure that the children under-
stand that numbers can- be 'represented in many ways. Prob-

lems of the following type should :be presented.

- 37 = 3 tens + 7 ones = tens 17 ones

25 = 2 tens +. 5. ones I ten + ones .

The first part of Worksheet 36 should be worked:now if the

children seem ready- for it.

o -

Itorkshee t 36
" Unit 20 Name

- , .
I in' the boxes

63 7i; 1 T [3
38

3 T

Cse,your pieees,uu'Y your place value Chart.

T's 1 's 'Vs 1 's

1 6 f 0-4

/1111

T's
/4104=1.2=11.rtAra

r '1.71

83

- 60

t
When the children havie worked several problems using the

charts show them wars the procedure can be recorded with-

out\the charts.. The following forms are suggested. Don't

.urge. child to use the more concise form-until he is at ea.se

with WUo preceding ones. It is not:exPected that all. the-chil:

di\en be able to master Form 3.

Iv
65 -



Remind the children' that-subtracting 27 is the.same as sub-
rac in.

the subtraction pro,

Form

46
-27

em

4T
- 2T

'41446-aatt,zgatti
- 7.

+ ,6
7

3T
-2T

+ .L6
- 7

T + 9 = 19

Form 2:

4_6 40 + 30 + 16

- 27 - 20 - 7 20- 7

10 = 19

Form 3:

1

3 /6 46

2.7 . and. - 27

/9 19

.66

T.,he children-Should now finish Worksheet 36 and do Work-
Sheets 37 and 38. Worksheet 38 reviewst__Win2.4,se_re-

..lation of addition and subtraction.._,M6SI children Will need
extra paper to complete, the problems, and -sonie may wish to
use an abacus, pla-de value schart'..7.and grid pieces, Of
Minnebars.

1*"
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Worksheet 37
tail t 20 Name

.
Finish. these problems.

.

.

,
Sample

+ 2

--;."---.77773

.

3T 12 ..':.,,...
.

= 24.

4- 4T

;---:0 .7-T171
2T 4,

94 9T
=

- 39 - 31.

4

- 9

8T +

- 3T - al-
Sb--

,
.57 ÷ .5-

=
.5 T ." ra-6.1. CT

=

- 47 - 4T

1

- 7 _.,...-

..

. - if - 7 '

50 ST

. 38 -3T

+0

- 8
=

. iz,

DT .+- /0

- EIT -' El

/T1- z

O

A

fr

Worksheet 38
Unit 20 Name

Put 'each number thr_oi.tzh _the_ machines:-36, 23-, 72, 18

In Out

1'737---7.'-i2J
23

72 58
18

In Out

36 b3
. 23 5^0

72 ' q .
to 1#.6

in Middle Out

36 ,2/ 3 6
23 43
72 5-'7

18 3 18

7

67
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LesSon 13: POWERS OF TEN; ADDING THREE:-:DIGIT NUMBERS

The children are introduced to the notation T
0 I

, T , and
1.---for-cne, ten, and one hundred. Then-they add three--
digit numbers using thelprocedure developed in Lesson I I.

MATEAIALS

- grid pieces -(frqm Lesson 6),
- abacus

labels or tape for abacus

-: Work sheets .39 through 42

PROCEDURE

Activity A
.1

r.

On the chalkboarcl_draw-di-agraildren's grid
.pieces.

II

-3 -

68

4

T

Write the fallowing table on the board and have the children
fill it in.

ones = I ten
J..

,tens = I hundred .T=IT.T



"

'\.

Explain to the class that because it takes T (or ten). I-pieces
to make a 10-piece and it takes T (or ten) 1,0-pieces to
make a 100-piece, we say we are "grouping by tens."-

DuriA,g_th_e_iollowing_discussion-l-abel-the-diagrams that. you
drelw earlier.

WHEN WE GROUP TEN I'- PIECES WE GET A 10-PIECE.

.E- CAN CALL THIS PIECE T
I..

THE T TELLS US THAT WE
RE GROUPING BY TENS, AND THE I TELLS US THAT WE
AVE GROUPED BY TEN JUST.ONCE. a

NOW SUPPOSE WE GROUP TEN TI-p' kEcis. (Ten tens.) '
WHAT CAN WE- CALL- THAT? (T2,, ) .

THE,T.TELLS US THAT WE .ARE GROUPING BY TENS,. AND
THE 2 TELLS US THAT THE PROCESS OF GROUPING BY

/TENS HAS BEEN DONE TWICE.
, s :

WHEN WE ARE GROUMNG THIS WAY, WHAT CAN WE
CALL A I-PIECE? LET US WRITE DOWN A T TO TELL
US THAT WE ARE GROUPING BY TENS.

Now,_-How MANY TIMES HAVE WE GROUPED BY TENS?
(None.).

WHAT CAN'WE WRITE TO TELL US THAT? (T°:')

EaCh.child should write T°,. T1 and T2 on all the pieces in
his set. Call attention to the fact that T2, T T, and 100
are all names for the sartle-filiffilYST.---

By the same prodedure, other powers of T such as T3, T4, 1.5,
etc-- can be explained. DO this only if the class expresses
interest.

Explain to the children how to read- T notation:

. T
0

is "T to the zero power"
T

I is "T to the first power."
'2

T is "T. to the second power," etc.

JO



However, .ve sOmetiines say it a shorter way:

0'
T is -Y-T to the zero."

I

T is "T to theoone."
2 v"

T is "T to the 'two ," etc.
r ' \

When the children study the T 2
diagram they should find it

easy to understandwhy T
2

is commonly called "T squared."

Activity
1 -Label an abactli's wifh the powers T0

, T
I

, T2, and higher if
you desire. AlSo label the places,,j, 10, I00, etc.

7() \

14o,kshqet 39

Unit.20 "Name

Connect a11 the names for the same numbers.

0
10

2
T!

hundred

one

ten

Finish these problems.

1 .

100 .1, gi tens 30

200 = tens '40=

300 = Pitens- 60 =

rm

6

T
I

T
I

782 = 700 .E;m=

695 =

912 T2 U T
I

+
0
T

T2
f] °4 L T Ill

GC)

Show a number on the abacus
and have the children write on
the chaloard the.quineral in
the following form.

345 =

=

300

3T
2,

+ 40

+ 4T 1

+ 5

+ 5T0

Repeat this with different nu-
. merals until ypu feel that the
children are ready o complete
Worksheet 39. .

.
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. ,
Activity C. /

-
. ./

Pit CI? .fol lowing .problem on ,the board and hav the children/ ,\ 4 51,guide you in solVina it. courage them to use their. Tv; T
1

.

and T 2
pieces if. they viish.

T2 T
I

TO
( .100's . 10' l's

324
±538 OA

. .

AlsO fecord it this. way:

6

324

.4.538

=, + 20 4

= 4- SOO + 30 + =

3T2
2

±* ST ..

21'1'
, )

.

800 +. 50' + 12 , 8T
2

5i
1

..4T0
-

8T
0

Ask, the children if they should have so many ones the ones'
place . Have themguide.you through the'regro\uping, and un-
der the previous answers, write the following:

8.00. + 60 + 2 862 = 8T2., 2TO

Some children will be ready to record their probl ms in the
shorter forms:

. . 324
1- 5 3

324
+538 +538''

12

.50
800

800
r .50

,.1"2

. 862

:852
CAN

'
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, iirksheet 40
4 nY t 20 , , Name

.
rind th sums 0°

321 347

143 ` 428

i4 775

1.
292 162

132 71

233

. . .
/

349 542
+ 217. 4(9

566 961

.gpritsiteet 41*
("Mt 20 \ acne

Find the dif,ftcrences.

.
. 647 122.4

- 226 - 193

1/2 1

t 5;
dw3

- 81

2 7 2.

.,

227

3 9'

3 gi
3fi

/

0

51

er'

Give as much group practic as
necessary with three-digit kdition.
Be sure to include regrouping in the
ones and tens ,place. Then have
the children do Worksheet 40.

Discuss three-digit subtraction
problems. in a similar way, Be sure
that.you do enough demonstration
problems -thit the class 'has no dif-

followina the procedure,
though not all the children may be
able to do it independently-. Then
'have the childrenfill .out Work- N
sheet 4 1 .

.

Have the Children do orksheet
which gives practice. hi the addi-
tion and subtraction of three4digit

. .

,nu,mbers. They may use'.any, de-
isiredlarNso recoil the operations.

'

e

gorkiheet '42
Unit 20 Name.

.
I. The school I ihrary has 532 hooks.

218 books were taken out.
How mane books are lef(9.

zig
I if

2... A squirrel hid 58 acorn. in one tree.
Ile 111(1,61 acorns in another tree.
Iloa. mitily acorns, did he hide in both tree0

a.

r b -58 is,
A

7/ 9

ti

3. Tairpleked 222 bluvbertles.
Fred plek.n1 228 blueherriec.
Ho% many did the two boys pick?

/ ,

.2,2. 2,

fi Z. 2.
.4/

Vt.

k
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PURPOSE

1---.. .,,
-( .TO provide a meaningful context for the practic,e\of adc13--\ , \tio and subtractiC\n.

-s.
II -,-... -:\

,.--., -.--
,,,,,,,

To ontinue developin the tech clues or-measurement,:
in this case working i-tem:Per-a ur-e-,...syeed and --n-
humidity.

.

- To present methods of collecting and or\gani±ing,weather
data.

. - To make the children aware .of how temperatur
speed_and humidity yaw over a period of time,.

COMMENTARY .>

wind'

In this section the children learn to-read.4<khe mortieter'r;:iauk,
the speed of wind and determine relative hurniAtY.L They `'`it eJ,,*-7,
simple instruments to make these measuremntS\---,

The information gathered by the children and that\
Tuppliedz-by.

the Student Manual is used to practice addition: and subtraction
The development of these ComputationakskthSjs the main`
objective of this unit. The weatherstatiOn serveS-,an
esting device for improving the child'*-s.kiWin-workingpith-=-,
larger number's. The children will keep claity\'weathe'rTrecords
of their observations.' They should keepthelecords, for at

.least two weeks and may Niirsh-tc,....Ganticntierecord4 for a
forigerperiod of time.

-.L\\ '''.\sson 14- ,provides an introduction to Weater termino ogy-t y
.wing the children clas,sifi Oescriptiv,,woKct,)5qUtth4\the ,,

into sets. Lessons 15 anal 16 'au.s'on the':k.t:s,,Qcth thetp, di'1=-ter. In Legson ,17 the chilc1,17ar ''t.- u4ht yi ...Y,s\,-9 ;meaOring, \ \
he speed of the wind. 'PirSti-,the .4.., their own o .9\etnib.tions.\ \\
f smoke extension, te' m ovee drift, flag extensio, r ant, etc. se ai . ':\ - \ :

.

roVch approximations f the wind\ speed\ Th approximations, ,, \ . .,---kr e.'\ refined when-they rn to use:,an'...aneknornet r. (an-uti ,',,\ -

MSV-uh-ter)_1_,-----" \-- \ \,,:.,, -,, -=---

Jrc Lesson 18, the children learn about\moistUre in the ,air. ths',
N \,.

4;
A..

63
N
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N iKi gy6VOS
tr=,WtrN..1,rk

MONN,1431^,./NSVOND,..4..

sson_._I_9, -they are taught t a simple5qtywometer to
asure the amount-of moi rein theair.

t , In this__sec_tio-ni A-ttl_altemp. is ma .e to explain why and
_ _ _

, -oirtrie weather instruments- rk. uch explanations will
be'lSought by, the children in ater gra ps.

1

<r"ZtA,

:

0

r



_

ESCJU13WEATHtR

N

- 'N" / ......- . __-__- ---- - The children compile aNkst_of..w-ord-S they can use to de.------
----7- -gtrife the weatheti, _Theft words are Ihen. classl-fle ....-

,a-intoN, - I , ''. -,-"---
- ,------\\ three sets': words -dealing w:ith:dir-moyement.i--with teli-wer- ..-.' ...:,--'

Ptum---q1_1:0'w-Ah water (m,oi"Sturein, the- air); \The purpose of ,
--y \___--

-i, :,...... .\----,. qh1esson-dsto direct the Childreri..4s attentiOn to a -vari,-..... .. y
'.-ety,ol--vveather coiditi911s-t_frat-they will ra earn tomeS, , - ;

.-----'-'-'-' ,u\re . -\ , , -

.-<T0II:the
`Ch\

Adren that in tip ne!xt, lessons they are going to....._..... , --------,_-(__ 1 , 1, /.- : :, ' '' \pk-afhe weather. They 'ill build a weather station that
Willihelp thein observe changes\ in the weather.. They are_

....-

, gding- to_learn..h.o*,,t6zu.s.e. the instruments in their weather,station and how- to- record -Weather- information .

Tell the_chi-le -ri--t8-701---6t-e-fidqh-g-they are going to write a
friend who-lives fal--`away. In this letter they

z.'-'-kgre'nt to telilitt,,ir-111:2.nd what kind of weather we are having\ --;;r '-today.--..lIave them stand-at an 6-pen window and think of, , .\' --- wordsto describ,7 the 'weather. As 'suggestions are made,
list the-wOr_ds c2--the chalkboard-.. A typical list might in-
clude such words ascoo,i, sunny.,jpreez_y_,_ clear, dry.

...,. Tell the children tha-t yob \are go"ino_rnake aNdiagram.of\
three7s-etT-61177-1.TicrahalKboard1 One set will coaain words ''''';',..
-that-tell about air movement the s-,econd s_et-Willhave wordp
that tell about water in the air an 8 et will have
words that deal-with temPeratbie., ' ..., - --, ... .- --- .

-- -,........

\

4

Draw three intersecting circlesohthe chalkboard:.

At movement emperpiu-re

75

o.



Let tbe.-:chi.ldrefidecide in_which ar6a of the diagram the`
-words already on the_board belong. Write the words.in the
diagram according to their direction's.

--Then ask the chirdren if they-know of any other weather
,=-----Worcl-s-that might be-included-in-the .diagram. Below are

some of words the children might suggest. (Obviously,
no class will think of all the possible words that can be
used to describe the weather.)

76

O

clear squall
calm rainbow

. chinook' hurricane
----WAROY, ____,_ .7.;-;.. r : ,..Aornado-- - ..-,._

wind-Chill blizzard,
sunny thunderstorm
breezy ice
heat wave snow
frost sleet
freezing ., t discomfort index

,`shot humidity
cold Wave rain
thunder cloudy
dew `., dry
drought . fog ,

prcipitation mild

Allow the ',child who make a suggestion to indicate where
diagram that word shoUld go., You may wish to sug-

gest some words and askthe children to tell you where they
should be placed on the diagram. Help the children spell
the words if necessary. Do not be too concerned with ac-
curacy of placement, especially since the classification' of
many words may be debatable. The main purpose of this
activity is to call attenticn to the great variety of weather
conditions and to the interaction of different properties in-
determining'them.

h

8
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Les son G THE THERMOMETER

In this lesson, the children learri..to.read, the thermometer
and-to record their rea-affig-i-:-

MATERIALS.

4

r

I kit thermorneter

transparency of thermometer
on page II-7)

overhead pro-jeCtor

large'cleinbnstration thermometer (optional) 0

rinte-d original included --
--;

red crayons, I per child

WOrksheets 43 through 48

PREVRATICM

If you do not anre-elsroverb.ead projector, you could draw a
large -thermomgter On the charSdard-1.-or...y_olimay prefer to
make a large demonstration thermometer. TheiriST-niEtTair'-
fdor assembling one are given below.

. Copy the transparendy, thermometer on a large piece of .

tagboard. Cut slits about one- fourth inell by three-fourths
inch et the top,and bottom of the indicator column on the
tagboard_. _

2. Cut a piece of twil -tape
to a length twice the dis-
tance between the two slits,
plus one inch. Color one-
half the length of &ill tape
red.

3. ktinth-6641-11 tape
. through t slits and join
.the en- s together firmly.
'The loop of tape will slide
so that you can set the ther-
-rrometer,at different tempera:-.
ture readings.

120

110

100

90
80
70

60

50

40

30

20

10

40

30

20

i0
0

20
10

20 30

A

77
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'71

,y-Ap C-DURE
-;`f: ft.'?

\
..:,__ ,--,--c.; -i,,/ Tell the children that they are going to learn how to use an

------.-,---' _ I,. . \.-- -.,,-' - ,. instrument that the weatherman uses to measure.,
------ -.1 or cold the weather is. Hold up a thermometer and .ask if

--.Z.'1
C7----anyone knows what it is called. (Most of the children-wilt___,------1 probably know that it is called a thermometer.)\
7 ,,-..... -

,"'; Exhibit the large demonstration thefmometer, show. the
-,ts --,z,-i------trauparency with the..overhead projector, or point out the

,
L----.:`,-tliermometer you have drawn on the chalkboard. The stales"

-...e"

how warm

'78

on this thermometer are the same as the scales an the ac-
tual -therm° meters-that-the-children-will-be-working- with
later. To the left of the-indicator column is a Fahrenheit
scale. There arelines every 2 degrees and numerals at.
10-degree intervals. To the right of the indicator column is
a Celsius (centigrade) scale, marked off with lines at 2-
degree intervals and with numerals at 10-:degree intervals. .

', Use the Fahrenheit scale, LW explain briefly to the children
that the Celsius (centigrade) scale is used by scientists and
by people of other countries. If the children are confused-
by the presence of two scales, cover the Celsius scale with
a piece of masking tape.

Tell the children that you are going to set the demonstration
thermometer at a certain reading. Set it at 30°. (To use
the transparency., cut it, along the dotted line and lay the
half with tke darkened indicator column printed on it over the
half with the thermometer on it., To change the temperature
readings, move the indicator column"up or down.) Ask if any-
one can tell the, temperature indicated on the thermometer.
You may have to explain that to read .a thermometer', one
should look at the top of the indicator 'column to see.what

a mark on the number line is next to it.

'Repeat this procedure, choosing a succession of increas-
ingly more difficult readings, for example, 41:10, 20°, 22°,
4o., oo, 35 °, 3 °, 25 °, 39 °. Tell the childrenthat'in some

\places the thermometer reading goes below the zero mark in
winter. Illustrate this by placing the demonstration model
at S° below zero.

(4
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WHEN THE THERMOMETE\R LOOKS LIKE THIS WE SAY
THAT THE TEMPERATURE ISM 5 DEGREES BELOW ZERO.
SOMETIMES WE JUST SAY '%BELOW.."

Show other below -zero settings and ask various students
to read the temperature. Be sure tht the children's
responses.include the words "below zero."

.
Tell the children that now-you are going to give them- a few
more temperature settings and this time- you, are going to write
their answers on the chalkboard. -If, for exm'ple, the setting
You give is 260 and a child gives'the correct iesponbe, print
the followitig on the Chalkboard:._

Twenty degree6'

-Then ask the-c i dreri: .

k

THAT IS A SHORTER WAY OF WRITING TWENTY? (20.)

Place the numeral under_the' word.

MANY PEOPLE WRITE THE WORD "DEGREES" A SHORTER
WAY.

Place the symbol ° after the numeral. Now you will have
hi-s_ on the chalkboard:

Twenty egrees

209-7

Repeat this procedure u.fg other above-zero readings.

After mo5of the children have-mastered the symbolism, set
the monstration therthometer scale at 10° below zero. Tell

e children to thihk of the scale on the thermometer as a
number line. Turn the demoristration thermometer-sideways.
Draw a number line on the-chalkboard. Number -several units
to the right of zero and then ask if someone can tell you how
to write the numbers to the left of zero. When the children's
memory_a_negative notation is refreshed, have a child write
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the demonstration thermometer reading on the bbard
Change the setting and, have another child record -if: Then
return the thermometer-to its-vertical position and provide
several more examples of below-zero settings for the chil-
dren to.record. (Be sure that they understand that it makes
no difference when you change the position of a number line

__or a thermometer from.hOrizontal to vertical.)

--Hays-the-chilSten turn to Worksheet 43. They will see that
on each thermometer the columns have been drawn in. -They
are to record the temperature readings in the empty boxestbe-
low each thermometer. Thitcctivity continues on Worksheet
44. On Worksheet's 45 through 48, the children will find the
tempetature written in the boxes below the thermometers.
They are to use red crayons to draw the. columns of the ther-
mometers to correspond to the readings.

tits rkshee t 44
Unit 20 Name

120--- 120 --r-- I 20--zn
1101 110 --E 110 ---.

,:.1

100= 10011 100-9

:':.---'-r--'
90 -:-."-=

ao---= 813-2
. ::-1

70 70= 70 s'-:- .,'.
60 . 60--.74 60 -=

50 50-G

40 40-g 40-I
30 3044

20 20 20 --:74=
10 10 10-1

-= .

s

1 10 10

80

.

20 20-
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At) kkshe; t 45
lin I\ 20 'Same

_.1120--C---.1 '120 -.--(Th 120--Y- --)
,,'..7..-7-------..._.

-111 ! 10 110-= '

---'!""----_---- ":-,- -, .--......-'10
--

-100.:_-:::
_ 1

.70-.:_.4.....\--\ 90 -
1....,

- t

SO- \'-'7,--.......7 --, ---,------_.___-- ,
----1.--------___

4orksheei 46
Unit 20 Name

120 120(Th 120-.1

110

100

90- -- .90

_49

SO 80

70'- 7Q 1

60- 60

50 50-

40 40-

1 1

30

0

-10

70-

60

50-

40

30-

26-

10-

o

10

20 20

24
o,

L

4

-Works l*.e t '47
Name V% o rkshee t 48Uri i t 20 --

, Name
120-4' ----s)

Unit 20.-120-n 120 ''''' :: \1 !

,,,,

120 _-.1.--M_-- 120
110.-7-1 1 110 ii0 4-: - 10-., 110 ---: 110 -

:-..,,_ 100 ----- 100 - .; 100- --1
r, iiilp---------- I ooL: I oo ---

:,--- -- ... S90 -----_ 90 7. 90 1 -.. --

.:1 ''''I'l-ti80 -,,,, -7-313-1--":---

30 - 70 -
------,...._,-- --

_ a
; --------

-1 - 70---.=;_
70 --:] 70 ---:-.1-.-----...

---__ L., .Z60 -:-:: -60 7: LV7 6
'..."-------, - 60 -- 7. ' 60 - -

----,,,.......2j.:-.77: - . ....
..4

50 ''":::i
,..4

5(>I _.......-%---
--

--_____2
50 ::::

-.I

50 -'''l
..,

.4
.-,---. ; 4 50

40--:34 40 ---:: 40
'71 _

40 -... 40 --71
t 40 ---4-4

30 30 -: - -
30 30 ,:-.4: ' 30

, -20 20 ---1 20
.---20 20 -z4. . 20--

^

. > 10-- 10 - , 10 - -,,.

A. 0 , -1

-4
4.

-1
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Lesson 16: OBSERVING TEMPERATURE 'CHANGES

'In this lesson; the childrenlmake adtuai thermometer read-
-ings and record temperatures on tables and graphs. They

study temperature variations thrOughout a day and begin re-,
cording data on their Daily Weather Records, This lesson
will probably take 4 days.

MATERIALS

1.4 thermometers-

red crayons, I per child

- masking: tape

- "Worksheets 49 th'roygh 59

-PREPARATION

Thermometers should be placed outdoors on the north, east.,
south and west walls of' the school building. Use masking .

tape. If you cannot find any place to which the tape will
stick., tape each thermometer to.the top of a large carton.
Before you conduct Activity B, have four reliable children
place these boxes outdoors, alongside the appropriate
Show them which is the north (etc, ) wall the first time so
they can find it by themselves next time, Tape a fifth ther-
monSeter in a corridor at about the average eye level of your
class.

PROCEDURE

Activity A

Give a thermometerto each group of three or four children.
Ask each child to write on scratch paper the temperature
reading shown on his 'group's thermometer. The readings
made by different groups may vary one or two degrees be-
cause of differences in the thermometers due to manufac-
turing methods. Show the children how to hold the thermome-
ter for reading so that the top of the red column is at eye
level and directly in 'front of them. Have theln.tty holding

_the thermometer higher and lower than eye level and to one
side, in order 'to aee the dikortions that can occur. Also,

9 2
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instruct the children not to hold the tMrm meter by tlie b'ulb
at the bottom. To illustrate your point ha e the children
place their thuirnbs lightly on the bulb and then observe .

what happens to the liquid column.

Activity B

Horksheet 49
Unit 20

Now have the children read the temperature on each of the
thermometers that were placed in

Name doors and outdoors around the build-
To avoid confusion,, divide the

class 'into- groups and send them out
at intervals. The' children should
take Worksheet 49 with them and re-'

'.qord the readings on it. It may be
'necessary to remind the\dhildren
.which is the north side ol\the build-
ing, whi9h is the south side, etc.
After everyone has had an 'oppor
tunity to make'his obSeniations,
conduct a shoot discuision-abOut .
the differen6e8 among the tempera-
tures they have recorded. Some
factors influencing terperature dif-;
ferences ate'whether the thermome-
ters are indoors or outdoors, in the
shade on in the sun,

Have the thetrriorrieters brought back
Into-the claSt-toorri;_Set 'aside an
area of the room where the' weather
instruments can be displayed when
they are not big used. This will

Read the tempera1,tUre on each of the thermometers.

Record 'the tempeintures here,

North

Fast

South

West

bethe weather station. .Perhaps one of the ctttldren would
like to make resign for the weather station.

Tell the children that the next day outdoor readings will be
taken, every hour and they will record their observations on
graphs and table. Say that later they will learn to use
other instruments to make other weather observations.

Activity C .

The next morning have a thermometer put on each of the four
sides' of the school building as you did-for Activity.B.
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Reel d. the tempera titre... i Al

I t e
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Itim..
.

North East
T

South ttest
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fkorksheet 51
Unit 20
North ship or building.

Nitm64

90 90 fl 90- 90-" 90 90 -IN .4

130 80 80- 80 -1 80:4
1 1 73.

:4

70 70 70 70 7-0 4 70 - 70-44

« .

60. 60 60 60- 60- k0

.
10 SO 50-1. FA0, 50 50-4

40 40 . 40 40 40 40-4 I

30 10 10-- '30 301 30._ic

20 - 20 '-, 20 20 20-- 0
"20 - 20-4

,... -Ii

10 I() 1 .10 -- 10 -- , 10 10 - )

0

...:

0 : 0 (I

F I
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and-
each-hour throughout the day e

i --

have

,
. .. nSelect-two reliable hdildre and

them read each of_thelerinometers
! .

and recOrd-Ilielr:-datao?.WOrksheet
--50-Which has space for seven tein-

peratUre readings. TlIe day after
this' information h as een collected
and recorded, put it Pn the cchalk

-

-..
board 'and have the other.cl-pldren
recOrcl it on their copies of Work-

"-Sheet 50). Wen:have them care-
fully tear out Worksheet 5.0 and
turn to Worksheets 51 and 52. They
should place WorkOieet 50 along-,

, side Worksheet 51 , because they '
will be Using the data in column- 2 I

on Worksheet 50 to fill oiii 51 and
/52. Worksheet 51 Contains, draw-

ings of seven thermometers ;". on
/

/
,.-Ileet 52 _ 7.......______

On 20 Name

Niirth s1de.or lundin.
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". ---which the. children are to-record with a red crayon the hourly
temperatures that were read On the previous day at the
north. side. .of the. building. In the boxles along the horizon-
tal axis, they should write the time at\rhich the readings
Were, made. When they have finished coloring the thermome-
ter.columns, they are to graph the hourly temperatures for
thviOrth side of the building on Worksheet 52. Again, the
children should write in the boxes along \the hOrizontal axis
the time at which the readings were made. ,(Sothe children
may be able to graph directly from the data in column 2 on
Worksheet 50. Only those students who need the transition
al step provic:(ed by WorkSheet 51 should fill it out.) You
may/need to review what the children learned about .graph-
ing/n Unit 19, Change and. Function. Tell hem that the or-
dered pair consists of the hour (the first nunrr) andthe
temperature '(thels'eCond number) ; e. g. , - (10 : m. , 446) .
,TI-ley are to go to 10 a.m. on the "overt., ,axis sand froni 0°
to 44° on the "up " axis; where the grid lines intersect, they
r4ke a red dot: (There are grid lines every t o degrees.)
The children should use-a ruler and a red crayOn to draw a
lire froni-One- dot to the next one to its right. AWotkSheets,,

,-54 and 55, which are graphs far the ternpe attire on theeast ' south and west,sides of the building, ar just likeI

orksh et 52 and should be filled out at this t me. The chil-
d en wilt' have to refer to Worksheet 50 for the ata to. be .-
g aphed on these workSheeth. .t .

4

1

Ask the children which part . of the .day was the warmest.
L

Fellow up their replies by asking how they can be sure.
A k if they can tell by looking at WorksheetS 5.i 0, 51, 52,
5 , 54 c. 55. (The worksheets carry no clearcut answer, q
a d the children may make a variety of observations.). ..

1

0

Ater you have allowed-adequate time for discubsion, have
the children circle the highest temperature' i-eched on
e ch side of the building ap recorded on \, oi-kspeet 50.
T ese will probably be found at a differeet *me of day for
6 Ch-Srlde.'., Ask the children how they accotiint For the dif-te ences...If no child -mentions 'that thee,high relate toth position Of the 'sun,'.call attention to that fact.

Activity D

-H ve the children look at Worksheet 50, where

4
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already circled the highest temperature of. the day fer each
side of the building. Now instruct them to circle the ,lowest
temperature for each side of the building'. 'Have them sub,-

. tract the lowest from the highest ,temperattire at each side
of the building to see how Much variation there is.. They
should,s11do look at their graphs to seethe differe'nce between
a graph sh-OTiiing a wide range and one showing a narrow .

range. They should note that if one of the therrnometersls
placed so"that the sun never shines on it, the temperatute
range will be muc smeller than for e thermometer that is t.
first in shade,, the in sunlight.

Ask the cLildren which of the outdoor locations would beibe.it
for making daily temperature readings. They'shouldconider
such factors as le.aSt variation in temperature and shadiest
side of the building. Explain that when the weatherman eakes
the tei-i-iperature, he takes it in the shade. One,-reason he
does it this way is that he gets a more accurate recording of
the temperature of the air; the thermometer is not so much
affected by the direct sunlight Gs by; air around it.

vl f

r.

0



worksheet
t o

,

.

56
r t 20 name

.

1111y Wea (her

..

.
; .

tiet ord

.

Date,- Tempera ture t tud Speed Humid i ty

.

.
.- ..

. .

.
,

.,,

.

. -

.
,

.

. .
. .

. .

...,

a,

Worksheet 59
.
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Altai' the children-41a-ve-de3-ided on-t es-t-pla-chave-a-At
ferent pair make "temperature readings there at.th same tinle\,-
eadh day and record the data on theirDaily, Weather Records \
(Worksheet 5.6). After they come back, to the classroom, the
rest of the class can copy the data onto Worksheet'56:
Worksheets 56, 57 and 58 are identical except for the work-
sheet number. As the children work al8ng in thit section,
they will learn to -make the other readings that are c'lled for;
You may wish to make &large cop of Worksheet 56 On the
chalkboard and have the children fill it in each day ,"too.

Activity E

'Worksheet 59 is a graph on which the children are to record
the daily temperature readings for one' week. The.y can',get
the data for filling in this graph from their Daily Weath& '`....
cords.

i ... .

NOTE: Have the children save Worksheets 56, 57 and 58
for useiln later lessons.

. 44 ,
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Lesson 17: WIND SPEED.

*a.

In this lesson, the children will first make a subjective judg-
ment of wind speed using a picture Scale. Then they will
use the more refined technique of measuring wind speed with'
a cup anemometer which consists of four cups fastened to
arms that turn% The cups are caught by the wind, .causing
the anemometer to spin. The greater the speed of .the wind,
the faster the anemometer spins.

MATERIALS .,

anemometer (directions for assembling
are given below)

s red magic marker or crayon

cellophane tape

watch or clock with second hand

transparency of wind-Speed graph ,(printed original
included on page 119)

,Whistle (optional)
.Worksheets 60, 61 and 62

Pip PARATI6N

Before conducting Activity B, build the anemometer. Follow-
ing ale detailed instructions for constructing it from the
materials proVided in the kit. The materials ,are:
Tinkertoy rods, 3 green"(about 7") 1 purple (about -1.,1"),
4 yellow. (about 2"), I blue (about .3"); 5 round. Tinkertoy
connectors; 1" orange Cylindrical Tinkertoy connector; I

cardboard -wind-vane-;-,2-paper-olip--pin 1 ateed_w_ash_ei;
plastic straws.; 4Ping7j5ong ball halves; 1 pen cap.

1. Connect the 3 green ,tods to 1-,
round connector to form a base.
Attach a round connector to the
other end of each green rod. Put
the.purple rod upright in the cen-
ter connector.

A.



2.., On the cardboard wind vane, make four holes as shown
in.the illustration. Use a sharpened pencil point. Insert
the two wire pins in the hole's and betid. back the ends of the). , . ,,..,.
pins. Make, a point on the blue .rod by using a pencil sharp-,.

ener; 'then insert it in the orange cylindrical connector.
Slip the steel Tasher over the. blue sharpened rod: Slide the
top wire pin of the wind vane over the blue sharpened rod,--..

..... on top'of the washer. Slide the bottom vane pin over the
_ purple vertical rod and place the orange cylindrical connec-

C

tor over the purple rod.

blue rod.

steel washer

orange
connector _---A

purple rod

wire" pin

wire pin

3. Take a plastic straw and at one end "out down the length
for one inch and remove' half of the cut part. Do this with
the other three straws:

remove

Slide the uncut end of the plastid straw over one end of
yellow rod. Attac

tne, straw, using cellophane tape. ,Be sure-to center the straw
on the h if Ping -pong bail. Repeat this procedure with the
other t ee pidstic straws and bails. Use a magic marker
or, a-cra o colcolor brre-o-f-the--Ping=pany balls tea.

go_ I -

tape

fellow rod
half Ping -pong ball



F

4

1,"

0

5. Ta,ke a round connector.and attach the four arms as
shown,belOw. Make sure that all the Ping-pong bOt
caps are facing as,shown.

.
4

o

... . ..7....-,..,, . -
6 . Pusirthe4Bie..,:peri.cap,..into-tVe center of the round con-

_ .___ nector that bears the four arms , Place this' whole.aAsembl.y. ,.....

over the sharpened blue rod so that C:ie open end of\the pen
cap is over. the top Of the

;
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PROCEDURE

Activity A
.

Children-are-Welf aware .shat winds vary a great deal ins .
speed and direction. All of them.have tried to 'fly.a kite

.for have walked_against a stiff wind, of have seen the
':.damage caused .by a wind storm,

Ask the children' how they can tell when Wind is ,Moving fast.
Answert might include feeling the wind on the face, seei
the flag standing out, seeing papers or. .flying,

.

Tert-tlitchildren about Sir-Francis Beaufort. - He was an ad=
miral in' the Bf-iti'sh Navy in the early 1800's At that time,

'0. there were no instruments to measure 'exactly how'fast the
wind. was blowing. It was especialll, important to know the

'speed of the wind because all of the larger ships used sails.
7'4 By.knowing how Thst the wind was blowing,.the captain of

the ship would know how many sails to use. Sir Francis
Beaufort wolked out a way to determine wind speed: He se-
lected the set of counting numbers from 0 through 12 to
stand-for different ,speeds. The. scale began at 0, which
was a calm. The number 2 stood for a wind he defined as
"that in which a well-cOriditioned man -of -war, with all sail
set, and clean full, would go in( smooth water from I to 2
knots." (A knot is a speed of about 'I mile per hour'.)
ber 12 stood for a wind."that whichid-canvas could with-stand."

The complete' scale is given on page 9.2 in Modified terms'
that correspond to the. children's version of the Beaufort
Scale (Worksheet 60). An extra copy of this page is included
in the 'printed materials for this unit.- You might post it on the
bulletin board if there are some children,...,who are interested;
however, this complete scale is riot to be emphasized strongly..

..On. page 93 is a picture of a.-man=of -war under full sail, ina'
wind measuring 2 on the Beaufort Wind Scale. The same plc-
ture faced Worksheet 6,0.1fr the Student ManUal..

O

1.0

91
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Land

Beaufort Sdale- for Judging Wind'Speed

Sea
Speed in

Wind 'Miles per, hour
Beaufort
'Number

.

Smoke"rises Mirror-smooth. CALM --

- straight 'up.
'less than I

.

-Direction shown Small,wavelets LIGHT AIR
,by smoke drift, 4.t ° like scales, but .

. but not by wind 'no foam crests.
vanes. .,

1-3

. ,...4

.

N..../-
You feel the Waves are Short SLIGHT
wind on yOur and more pro- BREEZE

face, leaves . nounded.
6 rustle,-wind . -

vanes .mbve.

4-7
.

,. .

.

.
2

"
The wind _extends Crests begin to o GENTLE
a little flag . '. break;` foam has BREEZE

-and ke6ps leaves glay appear-
and small, twi.3's ..: ,sance, not yet
in motion. white; 7 ..

.

.

8-12

.

;

.

, Wind raises dust- Waves are longer; MODERATE
and loose paper. many white q-Aps. Ji.REEZE

and keeps small --..t
branches in motion. -

13-18 .

.
..!,-

::__Wind sways 'small - White foaming FRESH

trees in leaf, crests every- BREEZE

where. ,..-
.

19-24
-

5

.

Large 'branches 'Larger waves STRONG
begin'tomovee fOrm; foaming BREEZE

25731
-:

telephone wires %crests more
whisile.-: extensive.

.

'Whole trees sway; Sea heaps up; MODERATE

it is hard to walk foaln begins to GALE

against wind. 'blow in streaks;

3 -38 .

Twigs break off Foam blown in FRESH

the trees, dense streaks. GALE
3'9-46

Roofs are Wayes increase STRONG
damaged. visibly:. GALE.

q-54

Whole trees are High waves with WHOLE
uprooted, . long overhanging GALE

-crests.

5-61
.

.
1D `*s.

.
Widespread, dam- - Waves so* high -STORM --.
age, as around the that ships are
edges of hui-ri- hidden in the

,. .

canes and tor- troughs,
..

nadoes. -

....

64,.75

1 .

,.

11

,

. e.

DeVastation,
..

, Devastation, . HURRICANE 75 and up 12
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14)

co
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13 18 -19 24
. .

Moderate breeze Fresh breeze
....... ....... ... ..- .... _L._ ..... 4.'

`.2. '`''

.....-..

.

1!.

7.7

25 31 32 38 39 46 47.

StfonOireeze Moderate gale Fresh gal Strong gale

A Beaufort Scale adopted to a chill's Vocabulary -ell-----

in the Student Manual. Have the-children remove Work-
sheet 60, the Wind SCale: If they cut' along the dotted lines
and paste the -ends together as, indicated, 'they will have a
long picture scale that provides a guide for' judging wind,
speed. Ask the children howthey can tell if the' wind. is
blowing. (They can feel it; they can see things being moved
by It.) Have them use their sdaleto describe :the strengtii,of
the wind: Repeat this activity -several times during the day..

t.



Activity-8

.10

z.

,

..The Beaufort Scale for judging windspeed islet bes a o
Method of approximation. Tell the class that a ch More
preci e reading'of wind speed c be obtained y using an

that y u

ihstr ment that the weatherman uses ca n anemometer
(AN -MOM-uli-ter). Show the children the. anemometer

have. assembled, and allow a few minutes for them--.
-to -pla' with-1V: _Then ask if they can guess how it works.
(It spi s in the wincl.;) Have them try bldwing it to make it
turn a different speeds. .-- . .

\ . ...

HOW DIDIT TURN WHEN yott BLEik HARD? (Fast..) t.
1 o' '

..

HCAY DIIT TURN WHEN YOW BLEW GENTLY? (Slowly.)
1

HOW CAN THE ANEMOMETER HELP US FIND THE WIND
.SPEBEI? -(We can tell the speed.4 -how fat it'turhs.) .

Explain that the. speed of-the wind will be determined by
how Many times the red cup of the anemometer goes- around

=a given period -of time.. The children's job is to pount
each time the'red Cup comes around to a certain. spat.

.

Take-the children and the anemometer Outside on the 'play,-
ground brtO some other unshertered.area.. Bring eking a

.

watch with a second hand.Instruet the children to begin
counting when you gWe the -signal 'and to stop counting when
you give the' signal again.. (A-WhiWe will serve well.as a
signal.) Let the children practice counting and timing until
you feel they are Skilled enough to take a measurement.
Then have them count the turns of 'the anemometer for 30 sec-

- -onds; and recox-cl.one' piece Of paper the_ number of times -the
went around:

You may want to have the children record the wind direction .

as well as the wind speed. The windvane points in the
direction toward "which the'..wind is blowing. We name the
wind by the direction from which the wind is coming. In
the illustrktion on the next page'the wind vane shows that

.a west wind is blowing.
t

10.5
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at
When you rettarn_to the classrobm, havethe children turn to
WoItslieet .6 I . Thisworkshee#has a graph on it which en-,
ables the student,to convert the nurnbZr_of turns he whited*/
into a mieg-per-hour wind speed Leading: ---(1f the children,
should ask what miloka-perThour means, say that it is. he
distance the air moves iri anhour.)

?.1

Use, the overheadprojector to show the transparency of the
wind-speed graph. If.you have
no projector, copy the graph on.
the chalkboard.

worksheet 61
Unit 20 Name

;

7

11111110111,
AIMEMIE

II

a

15

15

11111111111111

MINIMMINUIlli5
i i

1 IME11111111111 Ea lia
$ 5 10 15 20 2b 3035. 45 50 55 60 65 70 7

'gumbo r or turns in 30 seconds

Number of turns you eotilqe(1-` I
1..---

Speed in miles per hour

.e

O

Ask how many times the anelbome-.;
ter turned in 30 seconds: (You

might want to have the Elass work
with a number to. the nearest 5
until they have some practice
reading the graph.') Trace with:,
your fing-et alongthe "over" as
until yoii come to the prO,pte num-
ber ()Mums. Then trace up along
that grid line until laur.finger meets -\
the. slciPe line. From here you an
use.,a.finger of the other hand \to,
trace left to-the "up" axis and read'
'the wind speed in miles per hour.

-......Eleataently this falls between two
grid lines.- Show how to estimate
the reading by imagining l-rnile
unit marks between he-5-mile unit.
marks that appear on the graph.
"(Don't try for great accuracy in
this lnterpolatio .)

11:3
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After' ypu have demonstrated tl3eute of the-graph: littie ajeV
-"chTtdien reheat the tlenionstrAtion.:*PractiCe finding the wined

S'peed?far ditferent 'Aunts of anethcrneter turns.': .

After a few re4clin4;s:, il.shoupr be ea.1, for4he Children
to begin .somewhere between the gl-idslines for their count
of the number of turns.' 'Thus, a ..count of 22 turns would be

' shown to mean that the Wind is blowing-at a rate of hiSput
7 rr,c..lAs. per -J-

2;

I

1
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5 10 15. 26 25
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Worksheet 62-aovides further individual practiie in using
'the graph..

Worksheet 62
,Unit 20 tin!

the graph on Workshtb t 61, to do these problems.
141e"

k

Number of t'uttts. . .
Wind speed

35

- .-----

/C---.......----_----.---
.. .

"" IS .
, 5

§0 35.
,

so g?
. -4

.

RD- /1
.

,

-
'23

4.7...

.

......

147- za 25

e

.5'1-58 1 33

4

Activity

Have various groups take wind speed
readings'.on the four sides of the
school building and compare them,
They should notice that some places
are more protected from the wind
than others. This would be a good
time to introduCe the terms wind-.
ward (toward' the wind) and leeward
(away from the wind).

Now the children can add a daily
Wind speed reading on their Daily
Weather Records: The wind speed
should always be measured at the-
same time each day. and in the mostN _

ope'n place accessible to the children.

After the children have made the.,
wind speed reading for each day,
have them return the anemometer to
the wealper station with the ther-
mometers

Activity D (Optional)
-.,^ There sometimes is a pattern to'the relation between ,wind

direction` and the weather conditions that follo* within '24
hours. This pattern varies, in different parts of the country.
Some children might want to keep a record of wind direc-
tion and weather conditions for" several weeks, They
could illustrate the. pattern in a chart like the one below.
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Lesson 18: INTRODUCING HUMIDITY

In this less,on the children are-intraluced to the idea of
moisture hi the air. Several activities show that there can
be different amounts of moisture in the air.. The children
also learn that himidity can be measured.

-, :.
The activities in.this lesson are based orrthe fact that co-

1

bait qhloride -i's. a-, water indicator. Dry cobalt chloride
Xepaper Will be blue. Th'e paper tins bright pink when water

touches it. -Various shades betweiPthe blue and the . ...bright pink indioate various'Propdr'\Ons of moisture in the
,air. ''\: -

MATERIALS-

Plastic shoe.boxes
- I sheet of Jblue cobalt chlori, de blotting paper

--r--2--":T:rn-asking tape
.e.ontainer of 'water

le%

sponge .

--' souffle_cups ConiainIng small amounts,o1 mineral dil,
white.eorn.,synip, Veg'etabler,oil,' milk, pop, water, and,s,

- :ari,otfrei aVaiLakle4).q.1.ki.4s . U se a felt tip pen to:label
40 each souffle 'Cup,; 4....-'

..
,--,'. -200..strips of cobalt chloride test paper, -40i x 2"':
- <".0othpicks

-
, .--

-...j ,,- 3 twelve-Ounce plastic tumblers, or jars or wat &r
..glasses , .

- 73 petri dishes, or jar covers, or pieces of very heavy
,cdardboard .

,t ,
1 ...

..

- I 'medicine dropper

- Worksheet. '63

I

6 .

.

cc '.
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....:2.PREPARATrON , ,
For the demonstratioh i.ri Acti-
vity A, -you will need to tape a,

" x 6" strip of blue cobalt
:chloride blotting paper-inside
each of the two plastic ,shoe
boxes: Tape it in the middle
of One end, as shown, so that
it hangs down freely. -

For Activity B you need- souffle
cups ,co'ntainin4 the liquids
specified on on the Previous page:
1.,abel each cup with the' name
of the liqUid it Contains'.

A

For Activity G,. assemble three. plastic tumblers , three etri-
dishes , and three i" x 3" strips of cobalt, chloride 'blotting
paper in the following manner.' -

o

PROCEDURE

Activity A

potri dish

plastic tumbler

cobalt chloride strip

Gather .the''cliildren in fronrof the chalkboard, so that-every_
one has a clear view of it. Show, the class the two Plastic
shoeboxes with the blue cobalt chloride strips hanging
dpwn. Have someone describe the's eb x Set-up.sr_Ody
should see that both set7ups are the Same.Y Explain to the
class that the blue paper strips have been created with a.
chemical called cobart9ehloride. Tell the class tharY"Ou
are going to us-e the sponge to make a wet area-on t4e.chalk-0
board, and then you are going to tape one shoe.box skt-up
over.the wet area and one `shoebox over a dry area t

. ,

'100
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Then say-:

A MYSTERIOUS THING WILL HAPPEN TCYTHE STRIPS OF
BLUE 'COBALT CHLORIDE PAPER; SO WATCH THEM VERY
CLOSELY, .W.HE YOU SEE SaMETHINGIIAPPENINGA
DON'T SAY ANYTHING,, BUT RAISE YOUR HAND.

With masking tape, fasten one shoebox over. a dry.area of
the chalkboard. Then wet an area about 6" 5t 12" and tape
the other shoebox-overthis area. Make'sure the blueco--
bait chloride strip does not touch the wet boatd. (When you
wet.the.board.,:be sure to_leave.it dr.1?_at the.placeswhere..
you will be applying the tape.) .

I

C'

In about 3 minute-s-7 a noticeable change will occur in the
. blue strip over the.wet area. ,In 6 or 7 minutes, die entire

strip will have turned pink. Ask the children ;What happened..

CAN YOU THINK OP ANT.REASON WHY THE BLUECOBALT
CHLORIDE STRIP TURNED PINKON ONE BOX AND'DI-D.
NOT IN THE dTHER-BOX-?--(-L-et the children speculate'.
You.,may want to write their hYpOtheses or the' board..)

If the children have difficulty making, suggestions , .ask
them what became of the water on the Chalgboard... Then ask-
where'the VI a t e r g'66 when a kettle'boila... (Into the air.-)

A

k

. 4

ip
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When you hang wet laundry on the line to dry, where does,,
the water in.i.t..go? .,(Into the air.) These examples should
convince the children that ther(is water in the air even if
they-cannot see it. Wet another small area on the chalk-,
board. Use a;looOk toTan the wet area. 'Ask. the children
what is happening to the water on-the bOard. Lead them to
the conclusion that the water is probably y-going into the air.

Guide the children' tothe.fdllowing 'hypothesis:

-IF MOISTURE GOES 'INTO THE AIR; -,PERHAPS', THE MOIS-
TI.TRNED THE 'BLUE- STRIP PINK; -

4

hen aelt:

'HOW COULD WE FIND OUT IF MOISTURE TURNS TEE
BLUE COBALT CHLORIDE PAPER PINK?: (By wetting
another? piece of-the blue cobalt chloride -paper: )

Use a toothpick to place"a few drops of kvater on a strip Of
. blue cobalt:chloride paper,: and,have the children watch as

the paper turns pink.

. DOES WATER TURN,THE BLUE COBALT CHLORIDE PAPER
PINK? (Yes

IN THE, NEXT ACTIVITY, WE ARE GOING TO TEST- SOME
OTHER LIQIDDS ON STRIPS OF BLUE COBALT CHLORIDE
PAPER.

Activity B
. -

, Assemble the souffle cups of various lispiids'ort a table.
(Be sure each cup.i.s labeled with the name of theliquidi

.. Tell the class that yoU have some smaller strips.of blue
cobalt chloride paper that they willuse to test these li-
quids to see if they also turn the blue-paper pink. Demon,-
straW for the class how to use the strips. USe a clean, .

toothpick each time. Dip the end into and'then .

touch the wet end. to a blue strip,. The children shOuld
watch closely to see if the paper turns pink.

Divide the class into six.groups and give each group
suPpic, of toothpicks and blue cobaltchloride test papers.

i1 2

4:

J
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. Worksheet 63
Unit,20 Name

Clqu Id Color of test papei

kYlirlerar oil
. blU_e.

wife 6ovvi .5yrup fi11K -

vegetable 'Oil beo

L.

ieWilK.- ' in K °

P0 e s

!

in k

w ater . ..p-i 'I
.

._.7........ .

_.

.

.

_ .

Instruct the children to use a dif-
feren toothpick for each liquid.
Have each group start with one
souffle cup of iquid.; The name

of each liquid should be Written
in the left-hand column of Work,-

sheet 63. Aftdr testing a liquid,
a member of the dro.up should
take if back to the table and.ex-
change it for a new one. After: ,.

each test, the children should
cord their results in the right-
hand column of Worksheet 463.

After all ,the 'groups are finished,
have a child from each group re-
porewhich liquids.turne&tlie blue
cobalt chlorid paper pink', and

,..

which ones did-not.. (The Mineral

oil and vegetable oil 'should have
left the paper blue, and all -.the'

_ .

..., 4

others should have turned.-it pink.)
ke'cord the data on'a,class chrt
on the chalkb6ard. 1-

, - : .
. .

o.

. .

Bring out in,a discussion the idea t'hat.thoSe liquids which',

.. do,not turn the :paper pink do not contain. water- Those that .

d6 change the paper to pink -probably,contain water. -(0thei.

liquids might also cause the change' , but tests by scientists

show that only water does.)
- .-: . ,

Let the `,.hildren take the remaining strips of bluscObalt

chloride test Papers home. They =might v`vant: to test some

other liquids not used in. olasS and-report back to the Class

the next da-... Alsg-send-a-copy of the Let-ter to the Parents i

home with each

.G.

,
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,UNIV.ERSITY _QE -inago ta

Office of the Director

Dear Parent".
s

MINNESOTA SCHOOL MATHEMATICS AND SCIENCE CENTER '

710:WASHINGTON AVENUE S.E. MINNEAPOLIS, MINNESOTAW414.

.

Your child has been using strips of blotting paper treated
with cobaltchloride, lik-e:thcse he is bringing home, to
test the water content of'iiarious)iquids,. EricoUrage him
to tell you.aboub, the tests he"has made at school and, if
possible, provide him' with small amounts of other Aquids
o test for water content. H.ave your chij.d-,Show.you\what,

' apperis to the color of the strips when he breathes oh
them, when they ,are placed in a steamy 'toom, etc.

In suture MINNEMAST lessons, yourchild will be studying
the water content of the air lad means of a simple hygrOmeter
that consists o.two thel-morn'etets. You will enjoy hearihg
him tell about this instrument-and other weather-measuring
instruments in.-the weeks- to come. Your interestin Your

, child's studies will make them more enjoyable,for him, and
your active participation is greatly apprediated:.

' Cordially,

Teacher

l04
11.4

1.



Activity C ..
, .. , -. : .

Hay' the class gather around the demonstration table in such
a. w y that.everyone has a cleargiewof. the table.. Review
Activity 'A, discussing the face that when there was moisture
in the air the blue" cobalt chloride paper turned pink. Then... ..

0

----. ask:

IS .IT-ROS-SIBIE TO HAVE -DIFFERENT AMOUNTS OF WATER.
IN THE AIR? (The-children might talk about humid or
"sticky." days in the. summer;-.fog,,, :how the air feels be-,
fore a rain, the,use of,humidifiers in'th winter, etc.)

Shiiik. the class the three covered tumblers with the bliie-7do.
balt chloride strips hanging in them.

WHAT HAPPE.NS 16' THE BLUE COBALT CHLORIDE PAPER
WHEN THERE' IS A LOT OF WATER IN THE AIR? (It turns',
pink, as in the s-hoeboX taped.to the, chalkboard.)

HOW COULD WE' COMPARE THE EFFECT OF DIFFERENT
AMOUNTS OF MOISTURE ON COBALT CHLORIDE PAPER?
(Let the dliildten speculate. Lead them to the idea,that -

We could put a lot of water in one glass ,. a little water'
in another-glass and no water in the, third glaSS.)

. "
Remove the'covers and 'add water.to the glasses in. these
amounts:

first glass: about i=" depth
of water.. Be sure it 40sn't
touch the hanging "strib'of`
blue paper.

-

= 'Second glass: 4 drops of
water. Use 'the medicine
dropper to measure,

third glass: no water.

~Put the lids back on the glasses and tell the class to watch
-the strips of blue cobalt chloride paper; very Closely. As
.soon as the children see one of the strips turning pin-k, they

.%are to raise their hands.

glass I

5
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The first strip will start turning pink after al:proximately 2
minutes; it will turn completely pink in apprOximately 8 min-.
utes. The":se'dond strip will be:co'me pale blue after dpproxi-,-..
mately 10 minutes; it will turn almost completely pink after
30 or 40 minutes. Thethird remain blue.

Keep a record on the chalkboard of the amount of time it
takes' for each strip to turn pink. .

106

C

Stri p
. .

.

Ti me +0 fur'n Rnk.

1,1,-s(
_/.2 waier)-

. ni YrrinOfeS '

2 0-ckpiis)
.

appitximate.iy
:.66.1ininUtet

.....

'''SCP10 Wel-tV:).'

. t.:

'. nor. c h 6 nct.-

7 - - -
After 15 minutes( have the childrencompar the color of the
second strip with the Color-of the third strip. (At :111-a- int,
they should be ableto see the secotd`tripstarting to get
lighter and a little bit pink. The third- strild,will be complete-
ly blue. The first stripill be completely pink.) Ask -the.'
children, the following question:c.)

wHY DO YOU THINK.T;FIE FIRST STRIP:JS PINKER THAN
THE SECOND STRIP? AProbably because there is more
water in the'firsf container ;, therefore, more water can
go int4the air. The more water there is in the air,. -the
pinker the paper, will be;)

wHy DO YOU THINK THE THIRD STRIP HASN'T TURNED
PINK?' (There,isn't enough water in the .ai to turn it

Assign,someonp to watch- the second strip until it turns com-:.,
pletely pink. Then you Cancomplete the chalkboard chart. .

lie
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The class may be interestecUn seeing What happens to a .

wet , pink cobalt chloride itkip as it dries.out,. (If it was
not soaked in water for a long time, it will turn blue; The
color change f the dobalt Chboride strips i-s reversible

4

2

Tell. the children that tomorrow therare going to learn about
another inStrument that is used in a weather station. This
one will help them measure the amount of moisture in the air.

. .

0
, 4
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Lesson 19: MEASURING HUMIDITY'

In 'preceding lessons. the children measured temperature and'
wind speed. 86th of these properties of air are easily ob-

. served n.and the child has an intuitive awareness of them. I

this lesson, the measuring process is applied to humidity.

Ail instrument used to measure relative humidity is called d-a
hygrometer. The one we'use in this lesson is a wet and dry--
bulb'hygrometere. It works on the principle that evaporation.
is cooling, and that evaporation is more rapid when there, is
less moisture in the air. We can determine humidity by corn-
paring tha temperature- reading of a dry-bulb thermometer
with that of a Wet-bulb temperature. The difference will be..
more or lesg, according to how fast the 'moisture on the wet-
bulb thermometer is evaporating. A humidity chart pi-cc/ides
an index for making humidityleadinds. The figures are .

rough a*I3proximations.. -(Do not try to. explain this to the
just tell-them tt-thahe temperature-difference _

greater' on a dry. day.) $ '
t.,

MATERIALS

red crayons, I per child

- hygroTeter (directions for assembling are given below).

tran'sparencyof.humiditY graph (printed original
included on page .121)

- Worksheets 64 throtigh* 7

PREPARATION 0

Assemble the hygrometer before you conduct this lesson..
The:nratkcals for constructing'it are in the kit. They
include: -Tinkertoy rods, 3 red (about 5") , 3 yellow

. (about 2") , I purple (about I I"); 6 round Tinkertoy connec-
tors ; 2 paper clips (411); 2 thermometers; I plastic cylinder

" x 4"); I wick (./1" x 5") , You will also need r
. .. \thber

r.



I .-Connect 3red rods to one round connector to form.6
baS'e. AttaCh a-round .cOnrre"ctor tothe end-of each red rod.
Place the purple rod...gpright"in the. center connect& and
attach a round connector to ,it.

2. Attach the plastic cylinder to the purple rod with a rub.:
ber band: Make sure that the bottoill of-the .cylinder rests-.-
firmly on the, center conrceator.a .

ti

3 .04ns.ert
Side, and
connector

3 yieLllow rods in a round _connector, one on each
one in the. center, hole. Put this assembly in the
on-top of the purple rod.

-'109
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4 : Slide one end of the wick dyer the bulb at the bottom of
one lherinonieter. (Be careful not to displa-ce;:the column
when -Vou.d.O thiS step) Use the:end of a paperclip or the
point of a'compass td*pokesi hole in'the top of each ther-
mometer backing.... Hooka paper clip.through- this :hole and.*
slide the paper clips. over the yellow rods. Sectire their' with.
tape. The wick dangling .from, the one thermometer Should.
hang inside..the plastid 'cylinder: still -the cylinder at leasi-,
half full of water:, 'The wick should be hanging in the water.

Activity A`
.4

Explain that7anYnstrument that the weatherman- uses-to mea-
sure the hurpidity; or 'moisture, of the air, is Called hy-
grometer.(hY,-,GROM-uh-tei). elOw the,class the hygrometer
that you made. Point out that it has tWothermometers. '

It"
ARE THE OIERMOMETERS DIFFERENT IN'ANY WAY? (One
has a wickorshoelaceoh the bulb.)

Show the childra that the wick is wet.

WE CALL THIS. THE WET-BULB THERMOMETER. THE
OTHER IS THE DRY-BULB THERMOMETER.

DO THEY BOTH SHOW THE SAME TEMPERATURE?
one shows a lower tem.perature.)

1.20:

VW.



".

2

2

t

V

Voorksileet
Un1 t 20 s"--- Name

lollinni 111111161111111/*
.0 MINMEMWRN Hum di y G I. RI

II II MEM UNMEM
7 I IffeAW .

1111 MEM MEM 'UM
Ma MI iMOMMkOM5

4MSS= WM MAIMM'S
, REMEMENOMMEMMS2
INIMORMINAMMO WX11NNW FEMME N MUM
MIMS OMMEMNAMMEM*WM PANNOMMIE 112-

AMMEMMUMMOMMOMME
7sioniwassymew

rammormmumpold
5 mimnampadirsd
4 ismampApsd _Apia
milmommosemmulim
strAwasimmais. WIC2 Framesiumesmis ---

grid
W

RpmI

r-g.e.VATIONI
00

MN
5 10 15 20 25 30 35 40 4a 50 55 60. 65 70 75 SO 85 90

DrpInttb rend ng

, Worksheet 65
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nave the,children turn to Worksheet 64,which is'a graph
(dr converting hygtot,neter data to humidity readings and to
Woiksheet 65 , recordiftg sheet. The 'first row onthis
worksheet is a. sample reading. 'd-9,PIFQq6b-iliefollowing
steps with the children. Have them fill in the second row

Worksheet,65.
k

I. Read, the temperature shown on the dry-bulb thermometer,
and record it in the box labeled ."Dry-bulb" on Work',

sheet 65.
2. Fan the wet-bulb thermometer for about t5 seconds..'

a book Or. a piecq of stiff cardboard.) Do not have the
childrentblow on the thermometer because the moisture in
their breath will affect the.reading...

3. Observe the ternperature of the wet-bulb thermometer and
. record, it in the box labeled "Wet bulb" on Worksheet. a .

1 2

q,

,

.
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4 . In the boic labeled "Differekice," subtract the wet-bulb
readinglrom,the -dry=.bulb reading and. record the dif-
ference.'

S. Use the conversion graph sheet 64) to determine
the humidity 'reading. Proj'ec the transparency of the
:graph. It is used in thefollOwing way:
a. Find the dry-bulb reading:on the "over .(horizontal).
axis. Sold your right finger there:. .

b. Run your left finger up'the "up" (vertical); axis to the
nuMerat which shOws the difference between the dry-bulb
and:wet7hulb readings.. .

c.. Run yaurright finger up and yovir left finger over un-7
41 they meet. .IvIarkIhe intersection with 'a dot:.

: .4 d. Dedide whiclOf the slope lines'son the. aph'is
lodest to the .dot. The .numeral on ,that line tellS the

,., ,

number for the amount of moisture'in ttie air. If the dot,
is be een'two.Slope linPs ,. the .humidity 1: eading is
,eith the riearestnumbear or',. if. halfway between,. it is

... 15, , 35, etc. ,

a - ,

Example: .
1

Didy bulb -- 7r F. , 4
.,..

Wet bulb -- 65- F. -,

' DifferenCe -= 10° F.
. . . , t - .. .:

Humidity 'reading'- 0614.60 ':
0 . .

6. Record the huniidity.readlingon WorkshPet,65. 1;

, . ,, ,k

, The rest of Worksheet 65 provides morevractice in making,"
humidity readings. &the children,,h'ave'difficulty Computing's-. .

the differences° between the'difY-bulb ,and wet.4bulb'redings,
.,z .

let them ut.e their additioKsliderules to find thb diffekences:

Actitity. p. . ., t

For one'day, the children shoise,ld make three outdoor humid-
ity readings and record thein in the table-on Warksheet 66.
Sinct,4e children have to-use Worksheet 64 to make their
humidity readings'', have them tear out' Worksheet 65. This,
way`, Worksheet 64 faces Worksheet :66. ;. ..,

..
, .

Use your own...judgment to decide when the teadings .slid
, . .

.. A.....--

121

t
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Worksheet 66 .
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taken. You ma want tp have it done at regular interyals,
1e.g., at .10 a. m.', Anoon and '2 p..nwt.:ilioWever, if ItthOr

beginiqo change rOkliy,T?.way, warit.,the childreri to make
a reading:then, _regardless of yvlq-en the previous reading;was r :

taken.- After the. three readings hgve ,been- made,/ 'help tlle
Chilsiren graphtheir dS.t.a. Instruct them to fill, iii the time at

.:. which the readinds were made in the .emiity bokes gong the ., .
Ak:* `., horizontat.axisof.the grid. Show the children .how #: find o.'. ,

.% the Aime'reading along the.verti axis at the bottom ,ofsfhe..,.
grid and tiie humidity reading along the "upl!' axit.at.thOleft .,

. ...of:the grid. They are tcf trace up from one and bver from, the
other r and at the point"where the to lines intersect, makea ...

...

. dot or an X with their, crayon At the end of the .day,_ they ....a rle-to draw lirie segmentg between'eaCh dOt ndsthe ."
...,

1. one to the right 'ofit. This.curve Sjlows* the rise arid. fall of
humidity throughout the day..



After the children are able to usethe hygr.ometer with a fair
degree of accuracy they can add a daily humidity reading to
their Daily Weather Records (WorkSheets 56, 57and-58).
Choose one hour at which they will make each daily, reading.
When the daily observations-are made, the hygrometer should
be used outdoors in a Shaded area because thestin will affect
the readings.

;$

Worksheet 67 provides space for graphing daily huthidity read-
ings. The children can get the data for filling in this grid
from their Daily Weather Records ,- after they have made hu-
midity re-adirgs for five days. The line segments connecting
adjacent readings- will form a 'Curtresthat shoals daily fluc-
tuations. After Workslieets 66 and 67 have been completed,
discuss the graphs with the children and bring "out the folloir-
ing generalizations:

The,humidity may vary'throughout the

2. The humidity may vary: from day to day.

O

Z,7--a----

eareaarcsi

.
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.Activity C

Children should become aware that the humidity also vane's
in different places. Send a small/group of-students outdoors,
another grou p to the school basement, and another to a hall-
way in the building... Have the groups measure the humidity
in ealocation and then compare their readings. ...

.

. '0.

ActiVity D

Worksheets 68, 69 and,70 are completed .graphs of 'humidity
readings associated with a rainstorm. The table's accomr-,
panying the, graphs are partially completed. Have the chil-
dren complete the tables and then. tear out the worksheets,
'line then up and study them. On Worksheet 7) , they an-
swer questions about the infornia.tion.on -Worksheets 68, 69,,
and 70. The purpose here is to have the children see that
these graphs show an increase in the humidity reading be-
fore the rainstorm and a, decrease after the storm.

You will notice that the graphs indicate that the humidity
continues to increase 'briefly after the rain begins.

Worksheet 68
-UnIt 20

Complete the Wile.
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